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VALEDICTORY. 


JUST ten years ago the proprietors of this JOURNAL offered my 
late father the editorship in succession to Dr. George Fleming, 
who wished to retire from the responsible position. After much 
deliberation and much searching of heart, and only when he had 
secured the promise of co-operation of friends, my father under- 
took the duties of editor, with myself, as his son and partner, 
in the capacity of sub-editor. The work turned out to be more 
arduous than my father had quite anticipated. There was, on the 
one hand, the need of keeping closely in touch with the politics of 
the profession, and, on the other, the danger of becoming embroiled 
in unpleasant quarrels ; there was the need of reporting and com- 
menting on every discovery and every advance made by the pro- 
fession, and yet the risk of becoming the advocate of crude or 
inept schemes ; there was the duty of defending the weak and the 
oppressed, and at the same time there was the danger of giving 
offence in high quarters, and so rendering matters worse rather 
than better; there was the question of reporting meetings, and f 
being, on the one hand, too generous to the speakers and reporting | 
them too freely and tediously, on the other of being too niggardly, 
and omitting what no doubt the speaker imagined to be a brilliant 
witticism or a gem of philosophic thought ; finally, there was always | 
the printer to be placated, with his incessant demands for copy— i 
often at the eleventh hour. This last difficulty is apt to grow to 
the dimensions of a nightmare, and the printer, who may be in 
his private capacity a most amiable and praiseworthy person, is 
apt to become absolutely spectral when he suddenly demands that 
which we do not possess, but must obtain for him. Still, in the lot f 
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of the editor there are many compensations, and one of these is 
the privilege of appealing at regular intervals to a wide circle of 
readers, and raising their indignation at a wrong which has been 
done, or their laughter at some piece of folly which has been 
committed, and these compensations have not been wanting in the 
present case. { 

My father died in the end of 1900, and left the whole burden 
of the editorship on my shoulders, but this was lightened to a 
certain extent when in January 1903 Colonel Nunn became my 
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coadjutor. Now I feel that new and increased duties prevent me 
from doing justice either to the proprietors or the readers of the 
JOURNAL, and I therefore retire from the editorship at the end of 
this month. It is needless to tell my readers that I accept this 
necessity with much regret. For ten years I have been in close 
and constant touch with them, and it seems as if I were severing 
an old and valued friendship, which has been a constant source of 
happiness and consolation during all these years. Of course this 
need not be so, as the proprietors of the JOURNAL have in the 
most courteous way invited me at any time, when so disposed, to 
send in contributions, to which they have promised me, in their 
own graceful phrase, “the hospitality of the pages” of the 
VETERINARY JOURNAL. I intend, with the new editor's per- 
mission, to avail myself of this hospitality, and to appear from 
time to time in the less responsible but, perhaps, not less dignified 
réle of editor emeritus. 

To the new editor I wish all success. To the readers of the 
JOURNAL I offer my most sincere thanks for their support and 
their forbearance. To the friends who have assisted me in my 
editorial labours I acknowledge myself profoundly indebted and 
profoundly grateful. To the printers, who have waded through 
morasses of difficult manuscript and arrived safely on the dry land 
of intelligibility, and to my publishers who have borne the financial 
burden throughout the decade, I am more than thankful. To all 


I promise a welcome when they come to see me in Liverpool. 
W. O. W. 





ANTIPHLOGISTINE. 


IN the dark ages of medicine the one and only local treatment for 
inflammation was a poultice. Many fearful and wonderful com- 
pounds were used, some disgusting, some harmless, and others 
dangerous—to wit, excrements of various creatures, earth, turnips, 
carrots, sea-weed, each supposed to possess some occult virtue in 
some specific case, and this notion still prevails with ignorant 
persons as regards animals. Gradually it was discovered that the 
action of a poultice was confined to the warmth and moisture, 
and substitutes were sought for the unwieldy mass of linseed, 
bread, or bran, that in a soppy condition was placed on the patient, 
and in veterinary practice was too often allowed to remain un- 
changed till it turned into a sour, fermenting, and stinking mass, a 
fit breeding-place for all the germs, pathogenic and non-pathogenic, 
in the neighbourhood. 

Fomentation with spongio-piline was the first improvement, 
and a great step in advance, being cleanly, but it had the dis- 
advantage of requiring renewal at frequent intervals, and in some 
positions could not be easily applied. Packing the part with cotton 
wool or tow was next introduced ; in some estimations it was ad- 
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mirable, as for instance in the case of a submaxillary abscess, or it 
would be left for several days without changing, and did not 
ferment. 

None of these plans, however, reached the desideratum of a 
substance that retained heat and moisture, could be easily applied 
to any part of the body and retained there, did not ferment or 
putrify, and was harmless and inexpensive. 

The nearest approach we have seen is an American composi- 
tion termed “ Antiphlogistine,” that has lately been put on the 
English market, although it has been used in America and on the 
Continent for some time past in both human and veterinary 
practice. 

The preparation is a paste of the consistency and appearance of 
putty, and is put up in tins. It is warmed and then spread over 
the inflamed part with a spatula, covered with a layer of absorbent 
cotton or tow, and protected with a bandage. The preparation, 
being antiseptic, can be left zz sztu for a considerable period. 

We have lately seen it used in recent cases of sprain of the 
back tendons, in conjunction with Captain Hayes’ plan of cotton 
wool pressure bandages, with good results, also in a bad case of 
over-reach, with a hanging down flap of skin on the heel. 

In mammitis it is particularly applicable, any practitioner who 
has had much to do with such cases knowing the difficulty there is 
in keeping a poultice on a cow’s udder properly and the im- 
possibility of having it changed as often as it should be, and yet 
there is no substitute, as in most farm buildings fomentation is out 
of the question. 

In canine practice, particularly amongst house dogs in town, 
its practical value, in our experience, chiefly comes in ; especially 
in inflammatory diseases of the air passages we consider it a 
specially useful preparation. The price does not place it out of 
the reach of the veterinary practitioner for practical purposes, as 
is the case with so many valuable drugs and appliances that are 
at the disposal of the medical man. 

J. A. N. 





Original Papers. 


NATURAL AND CONFERRED RESISTANCE TO DISEASE IN 
THE ANIMAL BODY. 


BY FREDERICK C, LEWIS, 


IMMUNITY is the name given to that part of biological science which deals 
with the power possessed by the animal body of resisting the attacks of 
disease, whether that disease be of bacterial or chemical origin. 

Its place amongst the curriculum of hygienists and sanitarians is un- 
doubted ; our knowledge of disease is not by any means complete if we do 
not know the natural means by which the various diseases are overcome 
or the attacks resisted. 
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I take it that some of us are not proficient in this very specialised 
branch of Public Health Science, therefore I venture to hope that my 
present paper will be acceptable to you as an attempt to promote one 
of the objects for which our Society exists. I therefore propose to deal 
with my subject in the following manner :—Preliminary remarks ; natural 
and artificial immunity; theories of immunity ; and finally, bring before your 
notice some discoveries bearing upon the subject. 

To me the subject is one of burning interest ; the more I read of it the 
happier I am. The subtle way in which the pathogenic microbe is 
attacked and eliminated, the wonderful way in which poisons are met by 
their own particular “ anti-poison” and rendered innocuous, the way 
in which insusceptibility can be conferred upon animals who were 
originally susceptible to a particular disease, and again the way which 
disease can be prevented and cured by means of the employment in 
clinical work of emulsions containing the bases of acquired immunity, 
are to my mind most interesting, reflecting enormous credit on the master 
minds of the British, American, French, and German scientists, who have 
worked so hard to bring about a solution of the problem of immunity ; 
some of whom are not by any means unknown to certain of my audience. 

To illustrate immunity, let me draw your attention to that which is 
known as the theory of phagocytosis propounded by Metchnikoff. 

It has been shown that the unicellular animal, the amceba, has the 
power of ingesting certain foreign bodies, when brought in contact with 
them, this being essentially its method of assimilating food. Similarly, when 
amcebez come into contact with bacteria, the same process is proceeded 
with, unless the bacteria prove the stronger, in which case the process is 
reversed and the amcebe are destroyed by the bacteria. In the blood 
and tissues, amongst other cells, are phagocytes, possessed of this power, 
and Metchnikoff recognises two varieties, the microphages and the macro- 
phages. The microphages are, generally speaking, a variety of the white 
blood corpuscle, while the macrophages are the larger leucocytic cells 
found within the animal tissue. Metchnikoff, then, was of opinion that 
immunity to a given disease was due to an increased activity on the 
part of the phagocytes, and Susceptibility to the disease} was due to the 
absence of phagocytic activity. This theory is well demonstrated by 
the presence of small yellow points, which at times appear on one’s 
face,—some foreign matter, organic or inorganic, is taken under the skin ; 
very soon this is surrounded by a number of leucocytes and is then com- 
pletely eradicated. This theory, however, has, I believe, since been proved 
as incorrect, so far as natural and artificial immunity is concerned, 
although it is true that phagocytosis does exist. The power of ingestion 
is due to contained ferments. 

Now let me explain what is meant by natural and acquired immunity, 
the foregoing explanation acting as a basis, more or less, for what is to 
follow. 

Certain animals are more liable to certain diseases than others. For 
example, frogs are very insusceptible to anthrax, whilst guinea-pigs are 
extremely susceptible. Members of the canine tribe are very liable to 
an attack of rabies, whilst birds very seldom, if ever, are attacked. Again, 
rats are often killed by an invasion of a microbe known as Micrococcus 
tetragenus, whilst rabbits and guinea-pigs are never susceptible to this 
disease. The resistance to the disease is due to the presence of an 
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“ anti-body,” and, vice versa, the non-resistance to disease shows that in the 
susceptible animal this “anti-body” is not present. Resistance may be 
overcome by varying circumstances : for example, frogs are insusceptible to 
anthrax when in a normal condition, but when, owing to their being cold- 
blooded animals, their temperature is increased by artificial means, they 
very readily lose their resisting powers. Again, resistance may also be 
overcome by an increase in dosage of the toxic agent. 

Active immunity is produced by an injection of the bacterium in an 
attenuated condition, or in doses insufficient to cause death, or an in- 
jection of sublethal doses of the toxin. By repeated injections, the dose 
of the organism or its toxin may be increased, even until a postlethal 
amount is obtained, and not curative, and the immunity is of long duration. 
Passive immunity is dependent upon the fact that if an animal be im- 
munised to a high degree by a process of active immunity, its serum is 
capable of neutralising the action of the toxin if inoculated immediately 
upon or shortly after infection. This method is therefore curative. The 
serum is either antitoxic or antibacterial, 7.e., capable of neutralising the 
toxin or directly antagonistic to the bacterium. It must, however, be 
distinctly understood that the antitoxic action is not by any means synony- 
mous with antibacterial action. 


ACTIVE IMMUNITY. 


Now do not forget my definition of active immunity, namely, an injec- 
tion of the particular organism in attenuated condition, or else in sublethal 
doses (see above). The earliest work in this direction consisted of inocu- 
lation of attenuated cultures of the Bacillus anthracis or Bactllus pestis (by 
attenuated is meant to make less—ze., to lessen the power and the 
microbe), which principle is practically the same as vaccination. The 
disease-producing power of an organism can be reduced in many ways, 
chiefly by means of growing it in conditions not very favourable ; for 
example, B. ¢yphosus loses its virulence very quickly if grown for any time 
on ordinary media, while the streptococci lose their virulence within a few 
hours after they have been isolated from the body ; or, again, the virulence 
can be lessened by passing the organism through the body of a different 
animal from which the organism was originally obtained. Example: 
according to some authorities the anthrax bacillus is non-fatal to a bovine 
animal, after having been passed through a guinea-pig. This discovery 
has since been confirmed, and can therefore be used for the protective 
inoculation of cows against anthrax, the attenuated organism in both being 
known as “ anthrax vaccine.” 

Organisms may also be attenuated by growing them at an abnormally 
high temperature, or in the presence of weak antiseptics. 

It must here be thoroughly understood that disease is produced not so 
much by reason of the presence of bacteria, but by the presence of the 
bacterial poisons, of which there are two groups, the intracellular and the 
extracellular. An inoculation of the living pathogenic bacterium is 
attended by symptoms caused by both groups, while in an inoculation of 
the dead organism the result is mostly due to the intracellular poison— 
i.¢., the poison inside the bacterial body. 

Immunity may be conferred by inoculation of dead cultures, the 
cultures being killed by heat or chloroform, and afterwards kept from 
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putrifying by the addition of carbolic acid. This method is used as a pro- 
tection against plague and enteric fever. 

There are still two methods by which active immunity is conferred, 
namely, by feeding and the inoculation of the separated bacterial products. 
Ehrlich found that if he fed mice with small but increasing doses of the 
vegetable poisons known as ricin and abrin, he could produce an immunity 
; great that the animals could tolerate 400 times the recognised fatal 

ose. 
Again, another worker—Fraser—has shown similar results in working 
with rabbits and snake poison. 

The final method of active immunity is that of the separation of the 
bacterial products. The method consists of growing the organism in a 
fluid, and then, when the growth is complete, filtering through a Pasteur- 
Chamberland filter. The filtrate will then contain all the products of the 
growth. The method has been used with great success in like cases of 
diphtheria and tetanus organisms. 

Here, again, let me remind you that the above methods are not curative, 
but only preventive, since they infer that treatment begins before the com- 
mencement of the disease. Curative inoculation is dependent upon a 
process of active immunity in another animal, therefore you will under- 
stand why it is necessary to deal with active immunity first, since it forms 
the basis upon which passive immunity stands. 


PASSIVE IMMUNITY. 


There are two varieties of anti-sera—the anti-toxic and anti-microbic. 
The serum of an animal actively immunised against a toxin of a particular 
organism, if inoculated along with some similar toxin into non-immunised 
animals, will have the power of neutralising that toxin, so that the second 
animal will not show ill effects. This is anti-toxic serum. Similarly, if the 
serum of an animal actively immune to a particular microbe (not its toxin) 
be inoculated into an animal, it will confer upon that animal the power of 
resistance to an invasion of that particular organism. This is anti-microbic 
serum. You will agree with me, Ladies and Gentlemen, that these dis- 
coveries are of the most impoftant character, they are able to cure and 
protect—surely a most notable state of affairs. It seems to me absurd 
that in the face of most recent scientific work you can yet find people 
who object to be treated in the known and proven method. Surely it is 
only because of ignorance, it certainly is not because of knowledge. Of 
course, in this and all other matters concerning the general populace, 
notice must be taken of that peculiar condition of “ individuality,” and in 
cases where reasons are definitely known to exist—mark, I say definitely 
known to exist—in which the use of serum or vaccine would be dangerous, 
then, of course, it would be criminal to press their use. But it seems to 
me that it is “hard lines” to think that it is within the power of people 
who know nothing about it to be a danger to other people and themselves, 
in some wide-spread epidemics such as England has been visited with 
lately. It is surprising to see from Liverpool health reports the shame- 
ful way in which one man has been the cause of the spread of disease 
amongst many others, whereas, if he had been vaccinated, all that suffering, 
disfigurement, and death would have been prevented. 

From what I said at the outset of this part you must not infer that 
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antitoxic and antimicrobic sera are totally different. There certainly are 
many points of difference, but it is to be noted that while a serum may be 
perfectly antitoxic, it may have practically no antimicrobic action, and yet 
it is noticed that in such diseases as diphtheria and tetanus, where toxic 
action is at the height of its power, the antitoxic properties are well demon- 
strated, and when rapid multiplication is the difficulty, the converse is true, 
and one sees a very marked antimicrobic action. 

The study of the two kinds of serum is a very prolonged one, and since 
I have already, I hope, provided much food for reflection, I will have to 
be as brief as possible, compatible with more or less efficiency. 

In dealing with antitoxic serum it is necessary first to know the method 
of the preparation of the toxin, the development of the antitoxin, the esti- 
mation of its power. 

The toxin is developed by incubating the organism in some suitable 
fluid medium, and then filtering through a Pasteur-Chamberland filter. 
This, of course, will also give you the basis for active immunity. It might 
perhaps require explanation, that while, say, tetanus bacilli are growing in 
suitable media they produce their toxin, which is taken up by the medium 
in solution, so that, although the drastic filtration will completely sterilise 
the medium used, it will contain all the toxin produced by the growth of 
the organisms. This holds good for all the other bacteria. 

In the development of the antitoxin animals such as the goat and horse 
are used. They are treated with small doses of powerful toxin, or larger 
doses of weakened toxin, the standard being the largest amount that the 
animal can stand without developing any general indisposition. The dose 
is then increased at regular intervals until the animal has attained such a 
high degree of immunity that it can easily resist a multiplicity of ordinarily 
lethal doses. When the desired strength of immunity has been attained 
the animal is bled under proper conditions and the serum separated from 
the blood, the serum being prevented from putrifying by the addition of 
weak carbolic acid. The estimation of the strength of the toxin and the 
antitoxin is a most difficult piece of work, but roughly speaking it is 
done on the same principle as the ordinary standardising of solutions in 
chemistry. 

The power of the toxin is sometimes generally expressed in term of 
M.L.D., z.e., “minimum lethal dose,” and is the number of cubic centi- 
metres required to kill a guinea-pig of 250 grams weight in four days. 

In testing the strength of the antitoxin Ehrlich (a man who has done 
a wonderful amount of work in connection with this subject) uses as his 
standard an “immunity unit,” which he describes as the amount of anti- 
toxin which will neutralise one hundred minimum lethal doses, toxin and 
antitoxin being mixed and diluted up to four cubic centimetres and ino- 
culated subcutaneously into a guinea-pig. Of course, if the antitoxin 
neutralises the toxin, then no evil results follow; if the amount of anti- 
toxin is insufficient to cause complete neutralisation, then the toxin not 
neutralised will react on the tissues. The prevention of death within four 
days is taken as the sole indication of neutralisation. If death occurs 
later it is not taken into consideration. A normal antitoxic serum is one 
of such a strength that one cubic centimetre contains one immunity unit. 
According to certain statements sera have been prepared of which one 
cubic centimetre has the value of 800 immunity units. Antitoxic serum 
is used to a very large extent in diphtheria and tetanus. It is recom- 
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mended that for an ordinary case of diphtheria 40,000 immunity units 
should be administered, so that all the toxin present in the body may be 
neutralised. In the case of tetanus large quantities of serum must be 
used, and is inoculated in doses not more than 20 cubic centimetres in 
different parts of the body. A certain amount of immunity is conferred 
by such inoculations, but it only lasts a few weeks. These are not pre- 
ventive inoculations, but are curative, and are curative simply by neutra- 
lising and therefore stopping the action of the poisons generated by the 
disease microbes. 

The nature of antitoxins is to a great extent enveloped in obscurity. 
Some people give it as their opinion that the relation of antitoxin to toxin 
is such that there is a physiological reaction between them, whereas others 
say it is a simple chemical union, the product being a substance de- 
prived of any power to attack the tissues. It is quite observable that 
this latter theory can be substantiated. For example, the neutralisa- 
tion takes place quicker in stronger solutions than in weak ; it is hastened 
by warmth and lessened by cold. Standard solutions can be prepared and 
the toxin and antitoxin titrated similar to the ordinary titration of an acid 
and alkali. Again, Martin and Cherry have shown that while diphtheria 
and Australian snake poison will pass through a colloid membrane, the 
corresponding antitoxins will not, and when I remind you of the action of 
albumens and peptones upon colloid membranes you will at once observe 
that of necessity there must be a difference in chemical composition. 

Once more, if a mixture of toxin and antitoxin be filtered, the first 
filtrate will have a certain toxic action, but the final filtrate will not, 
showing that time must elapse before complete neutralisation takes place. 
This chemical action, according to Ehrlich, is due to the disintegration of 
the poison (toxophorus) atom group, while the combining (haptophorous) 
group remains unaltered. Experiments have been made by eminent men 
who have had objections to this theory, but upon an examination of their 
methods certain small flaws can be found in the method employed, and 
therefore cannot be said to constitute real objections. 

The source of the antitoxin is a further debateable point. The antitoxin 
is a substance which appears in the blood during the process of immunity. 
Where does it come from? We are informed by various standard books 
that there are three possibilities. Antitoxin may be formed by the toxin, 
é.¢.,a modified toxin. Antitoxin may be an increased formation of molecule 
normally present in the cells, or it may be an entirely new product of the 
cells. If an immuned animal be bled, upon recovery its immunity is not 
decreased, but is often increased. This would not be so were the antitoxin 
formed from the toxin, and certainly points to the antitoxin being formed 
by the cells, and more on theoretical grounds one is almost bound to 
believe that antitoxin is a normal constituent of the cells produced in 
increased quantities, and not a newly manufactured article. There is 
evidence to show that antitoxin does exist normally,—e.g., Normal horse 
serum may have a slight antitoxic action upon the diphtheria toxin, and ox 
bile have a similar action upon snake poison. Experiments have shown 
that sufficient antitoxin exists in the central nervous system, say, of a 
guinea-pig, such that one cubic centimetre of emulsion of brain and cord 
will protect a mouse against ten times the fatal dose of tetanus toxin. 
Little is known about the actual chemical nature of toxins: some imagine 
them to be albumoses. The majority are of opinion that they are globulins. 
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Antitoxin when present in the serum leaves the body by the various secre- 
tions—in the milk, for example, where immunity has been transferred to the 
young by feeding. The yolk of eggs has also been shown to contain anti- 
toxin where the hen had originally antitoxin in her serum. 


ANTI-BACTERIAL SERUM. 


The early stages of preparation are identical with those for the prepara- 
tion of antitoxin, with the exception that dead or weak cultures of microbes 
are used in place of the filtered toxin. The method seems capable of very 
general application; it has been used successfully in plague, typhoid, 
cholera, pneumonia, septicaemia, and many others, and is characterised by 
the appearance in the blood of protective substances. Note the difference— 
protective, and not curative, as in the case of antitoxins. The anti-strepto- 
coccic serum of Marmorek may be used as an illustration. 

The microbe group of streptococci are small vegetable cells, which grow 
in chains—hence their name—capable of producing, in many cases, general 
blood-poisoning. Marmorek found that he could greatly increase the patho- 
genicity of the organism by growing it alternately in the peritoneal cavity of a 
rabbit and in a mixture of human serum and bouillon, until one or two 
microbes constituted the fatal dose. The serum of a horse highly immu- 
nised with this highly pathogenic microbe has been successfully used to 
prevent septiczemia in hundreds of cases in the human subject. 

In order to study the action of bacterial serum I must now draw your 
attention to two phenomena, known respectively as lysogenesis and aggluti- 
nation. In lysogenetic action a complete solution of the invading bacte- 
rium is obtained. Pfeiffer found that if cholera organisms were injected 
into the peritoneal cavity of an animal highly immunised against cholera, 
that first the organism completely lost its power of movement; secondly, 
began to become granular, and finally, was completely dissolved—this all 
occurring within half an hour. Again, he found that if a small quantity of 
anti-bacterial serum be mixed with a certain amount of the organism and 
injected into the peritoneal cavity or mixed with serum, the same reaction 
took place. Similarly, the serum from convalescent patients gave the 
reaction, that is to say,—a certain body is present in anti-bacterial serum 
which has the power of destroying the living bacterium, either inside or 
outside the body, provided that it is able to act in conjunction with a body 
normally present in serum. It will be noticed, then, that not only is this 
method curative as regards the disease, but it also affords a means by which 
an organism similar to a specific one can be distinguished from the true one. 
Those of you who heard my paper in June 1903 on “ Bacteria” will recog- 
nise the importance of this last statement. The substance present normally 
in the serum, the presence of which conjointly with anti-serum is necessary 
to bring about lysogenesis, is known as the “complement ;” the active 
principle of the serum is the “ immune body.” 

The original agglutination reaction was observed by two workers in 
1899, who noticed that when the Sactl/us pyocyaneous was grown in the 
serum of an animal immunised against that organism, the growth formed a 
deposit at the bottom of the tube, whereas, when the organism was grown 
in normal serum, the medium became uniformly turbid. This was after- 
wards worked out to a larger extent by other workers, who included the 
cholera and typhoid bacillus. Now it has been shown—and in some cases I 
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have had the privilege of seeing—this reaction taking place with Malta 
fever, glanders, plague, colon bacillus, &c., and, I believe, the tubercle 
bacillus of consumption. Motility is not necessary for this reaction to 


take place. 


GRUNBAUM’S SERUM REACTION. 


Agglutination is due to the presence in the serum of a body known as 
an agglutinin acting in co-operation with the immune body, also present in 
the serum. The reaction only takes place after the disease has had its 
course for a few days, showing that the formation of the immune body is 
necessary. Griinbaum’s reaction is with the typhoid bacillus, but is 
capable of several applications: a 24 hours’ old culture is necessary. By a 
24 hours’ old culture is meant a growth of typhoid bacilli, having had an 
incubation for that period. The bacillus is mixed with the serum from a 
suspected case of typhoid in a definite proportion, usually one of serum to 
thirty of the emulsion of bacilli. Now if the blood was from an actual case 
of enteric fever, the serum would contain the agglutinin, and, acting in con- 
junction with some anti-body present in the microbe, would first arrest the 
motility of the bacilli, and within half an hour cause a more or less complete 
clumping, #.¢., the bacilli would mass together. On the other hand, if the 
case was not one of enteric, these reactions would not take place. There- 
fore as a means of diagnosing suspicious cases this method to the physician 
is invaluable ; furthermore, it is invaluable to the bacteriologist as a method 
by which he can distinguish various organisms. The typhoid and colon 
group of bacteria is very large, but if an organism fails to react positively 
with specific serum, then one knows what it is not. Lately I came across 
an organism morphologically identical with the typhoid bacillus, z.¢., similar 
to the typhoid organism in all details; yet upon testing it with serum from 
known cases of typhoid, the reaction was in all cases negative, thus proving 
that although very similar to, it was not the typhoid bacillus. 

Although I have not by any means exhausted all there is to say as 
regards conferred immunity, I feel that I have already taxed your patience 
too much, and will therefore conclude by briefly referring to natural 
immunity. 

That the living tissues have great power in destroying bacteria is easily 
proved. The large number of bacteria we drink, eat, and breathe are all 
rendered innocuous. Large numbers of non-pathogenic bacteria may be 
introduced into the body and yet they will rapidly die out. 

Natural resistance to pathogenic bacteria may be due to a power 
possessed by the body to destroy the bacteria, even while the body cannot 
resist the action of the separated toxin. 

The special powers suggested are Phagocytoses (vide first part of present 
paper), or the action of the serum. The action of the serum is very similar 
to ordinary bactericidal action. The serum of a white rat (immune to 
anthrax) has a greater bactericidal power upon anthrax bacilli than the 
serum of a guinea-pig (which is not immune), but there are objections 
raised if this explanation is generally adopted. ‘There is much evidence to 
show that the “complement” in the serum has much to do with it. You 
will remember that the “complement” plays an important part in the 


lysogenic reaction. 
In a similar way natural resistance to toxins varies; a fowl is highly 
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resistant to tetanus toxin, but not completely so, whereas a pigeon can 
stand very large doses of the vegetable poison morphia. The real problem 
of natural immunity is still unworked. Conditions of experiment inside 
the body are not “ natural.” 

I have now come to the end of my paper. I thank you, Ladies and 
Gentlemen, for affording me a further opportunity of expressing my views, 
and also for your kindness in coming here to listen to me. 

Knowledge gained is good, but the chief end of our meeting together 
is not that we may keep knowledge, however small, to ourselves, but that 
we may pass it on to other people, that the knowledge may be theirs also. 
Men have lived and died, their lives having been spent in noble efforts to 
combat disease—they deserve our greatest praise. ‘The names of Pasteur 
in France, of Jenner and Lister of our own country, and to come to present 
times, may I not include amongst others the name of our own professor— 
Professor Boyce—all names which will be long remembered in the annals 
of time. 





A CASE OF PARENCHYMATOUS MAMMITIS IN THE COW. 
BY HENRY TAYLOR, M.R.C.V.S. HAYWARDS HEATH, SUSSEX. 
GANGRENE.—EXCISION OF HALF THE UDDER.—RECOVERY. 


THE subject was a young Jersey cow, with no previous history of any 
important ailment. She had given birth to a calf some months previously, 
and was at the time she became affected with mammitis giving a large 
quantity of milk. 

I first saw her on July 23rd, 1904, having been sent for because that 
morning the cowman had been unable to extract a drop of milk, whereas 
the previous evening she had given her normal quantity. 

State on examination.—The animal stood with arched back, the respira- 
tions were hurried, the temperature was just under 107°, the pulse was 
about 85, and the coat was staring. The animal had that morning had an 
attack of rigors. Suspecting some udder trouble, I examined the gland, 
but beyond feeling abnormally hot and the milk secretion being entirely 
absent in all four quarters, there was nothing else to be made out. I have 
never before come across such a complete cessation of milk in so short a 
time. 

Next morning mammitis was present, and the right half of the gland 
was hot, painful, and hard. The method of infection, I should suggest in 
this case, must have been by the blood stream, as half the udder was 
involved, and the constitutional symptoms developed before the gland 
became swollen and painful. 

In a few days the milk secretion returned into the two left quarters. 
The right half of the gland from its anterior quarter, instead of milk, gave 
a liquid which resembled turbid or muddy beer. The animal exhibited 
severe constitutional symptoms, and the gland became enormously 
swollen and very painful—so much so, that the owner’s bailiff wanted 
to put an end to her sufferings. However, she was spared. In course of 
time, thinking there might be a deep-seated abscess in the gland, I made 
an exploratory puncture with negative results. A few days after a milky, 
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purulent, foetid liquid began to ooze out of the exploratory puncture ; but 
from the teat only some blood-stained fluid could be obtained. Later 
still the exploratory puncture became enlarged by the ulceration of its 
edges ; and then, when the orifice became the size of a five shilling piece, 
a piece of the parenchyma of the mammary gland was seen to be gradually 
extending through the opening. The odour at this stage was abominable. 
The extending glandular mass was yellow, bloodless, and not sensitive,—in 
short gangrenous, and I excised and scooped out as much as I could 
through the opening by means of scalpel forceps. The cow stood quite 
quietly unless I happened to inadvertently touch the subdermis or the 
edge of the wound. By this time the animal had begun to improve in 
condition ; previously she had been a miserable object. In a few more 
days another portion of the gland had, by nature’s eftorts, got to the level 
of the opening, and was similarly operated on. This process was repeated 
at intervals of a few days, until I had excised the whole of the right half 
of the udder. When excising what was evidently the centres of the 
glands, there were to be seen blood-vessels as thick as one’s little finger, 
swollen and enlarged, which proved on section to be thrombosed, all except 
a narrow lumen in their centre. A curious thing in connection with 
these blood-vessels (or perhaps it may have been the nerves along with 
them) was the fact that they were extremely sensitive ; directly I touched 
them even with the forceps the cow showed her appreciation of my efforts 
by saluting me with a kick. It consequently required no little delicacy 
with this portion of the gland. The cavity formed by the loss of the 
glands continued to discharge through the opening, and when I lost sight 
of the animal owing to her being sold, there was still an opening left, but 
diminished in size. She had a curious appearance with only half an 
udder. 

There was nothing specially noticeable in the way of treatment, except, 
perhaps, that infusion of cinchona seemed to have a good effect in com- 
bating the constitutional disturbances—most likely from the contained 
quinine. 

Remarks.—The complete sudden arrest of the milk secretion is 
interesting in this case, also the. probable method of infection. There 
were no purple spots on the skin covering the gland, as is frequently the 
case in gangrenous mammitis. 


“EVERSION OF THE BLADDER COINCIDENT WITH 
DIFFICULT PARTURITION IN A MARE.”? 


R. S. ROWLANDS, ABERGELE. 


Mr. PRESIDENT AND GENTLEMEN. —When I promised our worthy secretary 
to prepare a communication for this meeting, I was for once impressed 
with the extreme vagueness of my clinical record, it being quite void of 
both novelty and edifice. However, in order to obey our secretary, the 
case detailed under the following heading was chosen out of necessity. So 
much, then, by way of preliminary. 


1 Communication to the North Wales Veterinary Medical Society Meeting at 
Chester, 6th September 1904. 
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Eversion of the Bladder. 


“EVERSION OF THE BLADDER COINCIDENT WITH DIFFICULT 
PARTURITION IN A MARE.” 


Starting out on Sunday morning, z9th May 1904, in response to 
a message to a case of lameness, I met a gentleman tearing along on a 
bicycle. He hailed, and said that he had a mare that could not foal, 
that the water-bag was hanging out, and that the mare had been straining 
very much for the last two hours, but that there was no sign of a foal. 
“Of two evils I chose the bigger”—this time at least—and returned 
home for the necessary paraphernalia and proceeded there. Arriving on 
the scene I found a huge cart mare straining violently at intervals, with a 
bag hanging from her vagina ; but the owner gave an exclamation of sur- 
prise and went white in the face when he was informed that it was not the 
“ water-bag” as he had thought, but the urinary bladder everted ; for he 
said he had been trying to tear it with his hands, but finding the operation 
too difficult, proceeded to perform it with his knife ; when a good neigh- 
bour, who happened to be present, persuaded him to abandon his heroic 
idea, and to send for a veterinary surgeon. 

The urinary bladder appeared like a scarlet bed tumour of the size of 
an ordinary man’s head hanging from the vagina, with urine continually 
dripping from it, imparting its characteristic odour; the bladder was 
evidently very congested from the mutilation it had been previously sub- 
jected to. I washed my hands with soap and warm water containing some 
sanitary fluid, then smeared them with carbolized oil. Manipulating 
the tumour, it tapered gradually into a neck, which terminated in the 
meatus urinarius on the floor of the vagina. The everted bladder was 
filled with a fluid, which must have been forced into it from the peritoneal 
cavity by the violent parturient throes of the mare, and reducing this 
buoyant condition was found to be impossible. As pressure—which was 
but gentle I admit—would not exacutate it of the fluid, so I gave my 
hands another swill, and proceeded to manipulate the foetus in utero. I 
found both knees to be flexed, and partly in the pelvic cavity together ; the 
forehead was in close contact with the cres¢ of the pubis, with the nose 
pointing down into the abdominal cavity. I felt that the foetus was not 
dead. 

I decided on the attempt to rectify the limbs before the head, for there 
is always the danger of the latter being forced out by the parturient throes 
immedia‘ely the nose is brought into the pelvic cavity if the fore limbs are 
missing, and once the head is out returning it is no joke! I managed to 
secure a cord—previously washed and carbolized—round each pastern ; 
then putting a man to pull on one at a time, whilst I, seizing the limb at 
the knee joint, pushed it back into the uterus. After some exertion in this 
way both limbs were brought into their normal presentation. Then push- 
ing back the limbs into the uterus, slightly flexing them at the fetlock 
joints, I pressed them down just below the crest of the pubis. This latter 
plan being, in my experience, a very convenient one to prevent the foetus 
becoming jammed into the pelvic cavity when grappling for the head. 
The limbs so placed seem to act as props to keep the body of the foetus 
well in the uterus, and thus affords more room wherein to work. The 
same answers equally well in both cows and sheep. Taking another rope 
—washed and carbolised—I placed it on the hcad halter-fashion, in the 
same fashion as some horse-trainers put one for the first time on a wild 
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unbroken colt. Traction now by means of the halter, combined with the 
guidance of my hand inside. The head after some difficulty was let into 
the pelvis, the halter then was immediately slackened, and the traction 
transferred to the cords attached to the pasterns, which soon slipped into 
the pelvic cavity. Then with very hard pulling by four men the foal was 
extracted, but unfortunately dead by this time. It was carried away. 

And I began to consider the everted bladder once more. The feetal 
membranes by now were hanging over it. I gave my hands a fresh anti- 
septic wash, placed a man to hold the tail and the foetal membranes well 
up, whilst with some warm water, previously boiled, I washed the 
bladder and vagina thoroughly. Then carefully smeared it with carbolized 
oil. With pressure now applied it immediately became evacuated of the 
peritoneal fluid it contained, and with considerable facility I returned it. 
The urethral canal, to my surprise, was dilated to such an extent as 
to admit my hand with ease. 

I decided to leave the foetal membranes, as I thought their pressure on 
the meatus urinarius would temporarily aid to prevent a recurrence of the 
mischief. 

The mare was straining still and arching her back; her pulse was 
irritable but strong. The rectal temperature was 102° F. 

She was allowed a few draughts of cold water, and then she ate a bran 
mash. Her drink was restricted to a thin cold stewed linseed, her food to 
rye-grass hay, both ad 44, and a bran mash twice a day. 

A dose of grs. xx. quin. sulphas dissolved was administered in a pint 
of the linseed tea every three hours day and night. 

A message was sent to me on the evening of the same day, stating that 
she had parted with her membranes, that micturition was frequent, and she 
was straining after each, that the urine was in small quantities and slightly 
tinged with blood; in other respects she was about the same. ‘Ihe 
messenger was sent back with directions to continue both the same treat- 
ment and diet. 

Feeling a little bit “at sea” as to further treatment, I consulted my 
‘“‘ Finlay Dun,” under the heading of Cystitis, and he advocates ascertain- 
ing the character of the urine—whether acid or alkaline—and treating 
accordingly. I went to see her the following day. She was duller in 
appearance ; temperature 104° F; pulse weaker and more irritable; 
appetite not so good ; micturition frequent ; the straining ceased, except 
for a short time following micturition; urine in small quantities and 
whitish. I held some in a clean cup, and bottled it for examination after 
going home. Blue litmus paper was not changed. _I put some bicarbonate 
of potash in it and shook it, but it never budged. It was alkaline in my 
opinion. Feeling a bit elated with making such a discovery, I mixed 
some powders, each containing—P. Potass. Chlorate, 3j ; Liq. Ext. Bella- 
donne, 3 grs.; bals. Copaibz, 3j, with some P. Gentian to give body, with 
directions to give one in a pint of the linseed tea three times a day. I 
went to see her on the evening of the following day, and found consider- 
able improvement in all respects. The same medicinal treatment was 
continued for four more days, and the same dietetic treatment was con- 
tinued for so many weeks. She gradually recovered, although inclination 
was frequent, and the urine in small quantities for some weeks after. She 
was turned out to grass to make a complete recovery. 
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ILLUSTRATION SHOWING RHOMBOIDAL SHAPE OF PATCHES IN 


SWINE ERYSIPELAS. 


























Fracture of the Skull. 


THE SKIN LESIONS OF SWINE ERYSIPELAS. 
BY HENRY TAYLOR, M.R.C.V.S., HAYWARDS HEATH, SUSSEX. 


THE accompanying photograph represents a piece of skin taken from the 
back of a pig, and shows fairly well the rhomboidal figure characteristic of 
this disease. The photograph is natural size, though, perhaps, this was 
one of the largest diamond-shaped patches. Although they could be felt 
in the living animal as slightly raised areas, they came out much more 
clearly when the pigs (black in this case) were scalded and scraped. Then 
they appeared as dark red spots on the white ground. These were 
affected, and the parts of the body involved were the back and sides. On 
each pig there were a dozen or two of varying sizes and of varying ages. 
The older ones were fainter in colour, and their well-defined edges had 
faded, making them appear somewhat circular, similar to the bottom right- 
hand corner one in the photograph. The cldest ones were brown in colour. 

The best idea of the appearance of the sout ensemble is got by holding 
the photograph at arm’s length. 





FRACTURE OF THE SKULL. 


BY COL. J. C. BERNE, A.V.D. (RETIRED), PORTSMOUTH. 


On the 5th inst., a rare instance of indirect fracture — fracture far 
contre-coup—occurred to a horse of the Army Service Corps. He was 
one of a detachment stationed at Fort Nelson, near Portsmouth. 

It had been the custom to allow the horses out to graze on the glacis 
of the fort. Forming, as it were, the back part of the glacis was a brick 
wall, almost exactly twelve feet high ; the shape was a right angle triangle, 
—only the slope was very gradual. 

On the day in question, the sentry near the gate of the fort heard a 
thud, and looking out found that the horse, through some unaccountable 
reason, had fallen trom the top of the glacis referred to—a drop of twelve 
feet. When seen, he was on his knees, with his head bent between them. 
He struggled, it was stated, for a short time, fell over on his right side, and 
was dead in less than a quarter of an hour. 

I made a post-mortem examination of the carcase the following day. 
The only external injury was an abrasion on the upper lip, and correspond- 
ing to this, a wound on the jaw above the upper incisors. From the 
accounts given by the sentry who saw the horse immediately after the 
accident, and the position of the animal’s head, I concluded that the 
cause of death was due to brain injury. This, I found, was the case. 
There was fracture of the ethmoid bone, with some laceration of the 
brain substance above the seat of injury; and considerable hemorrhage 
into the tissue under the seat of the fracture. The first part of the animal 
that came in contact with the ground was the nose, and this would account 
for the lesions described. 
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Translations and Extracts. 
COLIC IN THE HORSE, AND ITS TREATMENT. 


BY M. V. DROUIN, GENERAL CARRIAGE COMPANY OF PARIS. 


Cotic in the horse is always claiming the attention of practitioners, and in 
the number of diseases that come under his attention only ranks second to 
epidemics. It is only necessary to study the statistics of large collections 
of horses, such as the studs of commercial undertakings or the army, to see 
that colic is answerable for by far the larger number of deaths. 

In the army, in spite of the greatest care and attention about the food 
and feeding, a third of the total number of deaths are from this cause. 
According to the statistics for the year 1899, out of 2088 deaths 560 were 
from colic, or about 27 per cent. (Revue Générale de Médecine Véttrinaire, 
1st November 1903, page 482). 

In civil life the loss is greater; in my own practice during the year 
1902, out of 236 deaths, I find 146, or 61 per cent., due to diseases of the 
digestive system, 53 respiratory system, including strangles, and 37 from 
other causes. 

These cases of the digestive system are— 


Ruptured stomach, . ‘ , ‘ 62 
Ruptured intestines, . ‘ ; : 10 
Indigestion without rupture, ° ‘ 32 
Congestion, , ‘ . , 13 
Torsion and obstruction, ° . ‘ 23 
Enteritis, . i ‘ P ; ‘ 6 

146 


If the cases of enteritis are omitted there will be 140 out of 236 deaths 
due to colic, or 59 per cent., and half of these are rupture of the stomach 
or intestines. 

It is not astonishing to find that this proportion is even larger with 
horses that are irrationally or over-fed, but it is curious that intestinal con- 
gestion, which is so fatal, is not so common with small as large horses. 

If the percentage of deaths is large, the frequency of cases is if any- 
thing higher, about 8 per cent. per annum of the total number of the 
establishment. 

Why the digestive apparatus of the horse should be so liable to be 
affected is a question that has given rise to much speculation, but we have 
only to remember the small size of the stomach of the horse, the inability 
to vomit, the length of the small intestine, the flaccidity of the mesentery, 
the great size of the large intestine (especially the caecum), and lastly, the 
frequency of parasitic aneurisms of the mesenteric trunks, to answer the 
question. When secretion ceases in any portion of the digestive system, 
and more especially when the power of contraction is inadequate, fermenta- 
tion sets in, and they become distended with gas (carbonic acid, mithane, 
and sulphuretted hydrogen), and are in danger of rupturing. Acute pain 
is caused, and intoxication and septiczemia even sets in from the absorption 
of toxines. The sudden cessation of peristaltis and muscular paralysis, 
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from whatever cause, appear to be the most common cause of colic, 
for we usually find that when we can again hear the intestinal rumblings 
(Borborygmas) regular evacuation even takes place, and the worst is 
over. 

Up to the present the generic term “colic” has been used, but it 
is highly desirable that this should be more distinctly differentiated. No 
doubt the necessary data to arrive at a precise diagnosis are often absent, 
and it is not only of scientific interest to differentiate the different causes 
of colic, but of the greatest practical necessity. 

It is not proposed to discuss all the methods of treatment that have 
from time to time been advocated for the treatment of abdominal pain. 
Only the more recent will be touched upon, and the principles that have 
led to their employment. 

Before entering into the subject of treatment it is advisable to consider 
the anatomical side of the question as the producer of pain, and this has 
been classified under four headings :— 


I. Mechanical Obstruction and Wounds. 


Inguinal. 
Umbilical. 
Hernias, . ‘ ‘ - < Diaphragmatic. 
Through hiatus of Winslow, 
Mesenteric. 
Torsion of colon. 
Volvulus and invagination. 
Obstruction and perforation by foreign bodies. 
Calculi. Sand. Parasites. 
Tumour or abscess. 


II. Paralysis, Gastric and Intestinal. 


Indigestion, gastric. 
{Tympani passive and active. 

Rupture, stomach. 

Indigestion, intestinal, acute. 

Obstruction, intestinal. 

Coprostasis. 

Rupture, intestine. 


A. Gastric, . 
B. Intestinal, 


III. Circulatory Derangement. 


Parasitic thrombi and embolism. 
Intestinal congestion. 


IV. Enteritis and Intoxication. 


False colic, of hepatic genital or urinary origin, has been purposely 
omitted, and it is perhaps hardly necessary to mention the prevalent 
notion that exists amongst ignorant persons to attribute all forms of 
colic to retention of urine. The patient, although the bladder is quite 
empty, will make frequent attempts to urinate, passing a small quantity at 
a time, but urinary colic is extremely rare in the horse. The false colic 
that frequently marks the commencement of pleurisy and peritonitis also 
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will not be mentioned. The subject will be confined to pain of gastric or 


intestinal origin. 
In the presence of a case, the first step is to ascertain if there is any 


mechanical cause. 


GROUP I.—EXTRA-ABDOMINAL HERNIA 


is easily recognised, and a successful surgical operation will give instant 
relief. 
With internal obstruction rectal exploration is a most valuable aid, 
allowing the recognition of calculi, obstruction of the pelvic intestine by 
food or sand, tympanitis, the condition of the bladder, and coprostasis, and, 
by the state of tension and direction of the bands of the large colon in torsion 
of this organ (Jelkmann and Moller). 

The practice of rectal exploration has both its partisans and adversaries. 
The first not only claim its value as a means of diagnosis, but a therapeutic 
value by direct massage of the large organs. Sobetsohn (“ Die Physikali- 
schen Heilmethoden der Kolikartigen Krankheiten bein Pferde,” Monat- 
shafte fiir Thierheilkunde, 1902, page 308) advocates massage per rectum 
by alternate movements of compression and friction, so as to break up the 
contents of the intestine, which are evacuated by large enemas. 

Precas advises that this should be done after the animal is down, so as 
to avoid accidents both to the patient and operator. 

The adversaries of rectal exploration accuse it of often causing rupture 
of the bladder, also that most cases of rupture of the rectum are from 
manual interference ; but when performed with reasonable precaution it 
would appear to be good practice. 

In my own practice, by taxis and rotation I have succeeded in reduc- 
ing two cases of twisted colon, the movement adopted being much the 
same as those employed in torsion of the uterus—the pain, which had 
lasted for several hours, suddenly ceasing. It is a plan which appears to 
be worthy of consideration. Jelkmann, Moller, and Mu!kmur have laid 
down rules for the diagnosis of displacement of the colon, based on the 
direction and state of tension of the muscular bands on the third portion. 

In spite of the value of rectal exploration, there are, however, certain 
mechanical lesions the diagnosis of which baffles us, viz., displacement of 
the small intestines, volvulus, invagination, internal hernia, tumours, and 
foreign bodies. In each case theoretically an exploratory laparatomy, fol- 
lowed by direct intervention, would appear to be clearly indicated. Most 
praiseworthy efforts to this end have been made, especially by Professor 
Macqueen, of London, but, notwithstanding they have not yet come within 
the scope of practical surgery. There is a case on record by Audebert 
(“Case of Internal Obstruction treated by Inter-abdominal Taxis—Cure ;” 

Journal de Médecine Vétérinaire, 1899, page 88), in which an intestinal 
obstruction in a mare was treated successfully-- vaginal laparatomy similar 
to the operation practised in ovariotomy being had recourse to. 

Mechanical obstructions that cannot be reduced either spontaneously 
or surgically are almost invariably fatal, as treatment is almost useless, 
although Jacotin’s douche and the insufflation of air (Herman’s “ Treat- 
ment of Colic by Insufflation of Air into the Rectum,” Aznales de 
Médecine Vétérinaire, 7th October 1902) may be tried. 

The frequency of these displacements makes one think if they are not 
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secondary, and this brings us to the question whether a horse suffering from 
colic should be allowed to roll almost as he likes. Hue (“Mechanism of 
the Formation of Volvulus,” Pudlétin de la Société Centrale de Médecine 
Vétérinaire, 1897, page 270) thinks rolling induces volvulus, and Schmarz- 
mecker (Bemerkens Werte Einzelfalle sachs Betricht, 1901, page 45) that it 
is sufficient to leave the patient full liberty to frequently see the pain 
completely disappear. Otto is also in favour of this plan, as it facilitates 
the expulsion of gas. 

After an impartial examination of all these arguments, it would seem 
that liberty is more often of advantage than harmful, but that violent 
movements should be prevented, and that the custom of keeping the 
patient continually on the move should be abandoned as not only harmful 


but cruel. 


SECOND GROUP—GASTRIC AND INTESTINAL PARALYSIS. 


The most frequent cause of colic under this heading is sudden cessa- 
tion of peristaltis, or colic from indigestion, most frequently brought on by 
drinking large quantities of cold water. The horse, when digestion is in 
full operation and heated by work, takes a large quantity of cold water, the 
stomach is paralysed, and indigestion takes place. The same may 
happen through a chill when exposed to a cold wind, also by too large a 
quantity of food taken into the stomach. Altered or damaged food will 
likewise produce a similar result. 

Section of both pneumogastric nerves after a meal will have the same 
effect, and in practice the most debilitated stomachs and intestines are the 
most subject. Some horses are particularly liable to indigestion. 

There can be no doubt that the nervous system is largely responsible 
for indigestion and resulting colic. It is universally allowed that the 
intestinal secretions are suppressed, but opinions vary whether the muscular 
fibres are paralysed or are in a state of spasm, and rational treatment 
depends on the solution of this problem—if the first, stimulants are indi- 
cated ; if the latter, sedatives. 

Caulton Reeks, of Spalding, has published a treatise on colic (Common 
Colics of the Horse, 1 vol. published by Baillitre, Tindall and Cox, London), 
in which he denies the existence of spasm, which is only secondary, and 
following distension of the viscera with gas. He defends this opinion in 
the Journal of Comparative Pathology and Therapeutics for March 1900, and 
his arguments appear to be logical. The vast majority of cases of colic are 
due to a torpid condition of the digestive organs, and all those in which 
there is absence of the intestinal murmurs, with stoppage of evacuation, 
can be placed in this class, unless there is some mechanical obstruction. 
Spasm does not come on till the intestine is distended with gas. 

Secreto-motor paralysis may be confined to the stomach, the large colon 
or cecum, more rarely the flouting colon and small intestine, but it is not 
impossible that one may be secondary to the other. 

During the past ten years it has been the practice, in France at all 
events, exclusively to use antispasmodics, especially opium ; ether by the 
mouth or in an enema, (Hue, “Ether and Milk as an Enema in the 
treatment of Colic,” Bulletin de la Société Centrale de Médecine Véttrinatre, 
1886, p. 106) ; camphor and assafcetida have also been used generally in 
conjunction with a purgative, such as aloes or rhubarb. 
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All opiates, however, have the effect of arresting secretion and peristaltis, 
and it is therefore judicious only to administer them when there is diarrhoea, 
which is somewhat unusual. There are, however, a number of experienced 
practitioners who consider that a subcutaneous injection of morphia is a 
specific in a// cases of colic. Lorenzetti, for example, recommends it in 
20 to 50 centigramme doses, and if an immediate result is not obtained 
he considers the case dangerous. In France smaller doses are used—Joly 
using 10 centigrammes, but Dassonville recommends 80 grammes of 
tincture of opium. Other antispasmodics have come into fashion, 
chloral appearing to be the least dangerous, as it alleviates pain and does 
not paralyse the intestine. Jaccolet uses an enema containing 20 grammes, 
but it has somewhat gone out of use. 

Indian hemp has for a long time past been used by veterinary surgeons 
of the French army who have served in Algeria, and recently it has again 
been brought to notice by Rutherford of Edinburgh. It is also highly 
praised by Otto Noack (“On the Use of Cannabis Indica,” Revue 
Générale,” 1903, p. 633). 

Caulton Reeks insists on the necessity of before all things re-establishing 
peristaltis, and in his practice has abandoned opiates. He says: “‘ For the 
past seven years I have completely given up, using sedatives with the 
greatest success, and instead use large doses of carbonate of ammonia and 
nux vomica, in combination with such stimulants as the case seems to 
require. Cases treated on these lines recover in a shorter time, and the 
percentage of deaths is lower.” 

With this in mind, pilocarpine and eserine have come into use during 
the past ten years — one increasing secretion, the other the contraction 
of the muscular coats of the bowel, and as to their utility there is no doubt ; 
but they must be used with discretion. Ellenberger advises a simultaneous 
injection of 20 centigrammes of nitrate of pilocarpine and 10 of salicylate 
of eserine, the dose to be repeated hourly; but these quantities are too 
large and dangerous. Ducane commences with pilocarpine, and does not 
use the eserine until secretion is fully established. Joly uses half the 
quantities Ellenberger does. 

Arecoline is used in Germany by Graefe and Frohner ; in Belgium by 
Gobbels, (Gobbels, “Contribution to the Study of Hypodermic Injec- 
tions,” Annales de Médecine Vétérinaire, 1897, pp. 418, 508, 575), and 
France, by Cadiot and Mouquet. It appears to produce the combined 
effects of eserine and pilocarpine, and is employed in doses of from 1 to 5 
centigrammes in five times its weight of water. Hydrobromate is gene- 
rally prescribed. Barnick (Zeitschrift fiir Veterinarkunde, 1903, p. 18) has 
used arecoline and eserine together (5 centigrammes of each) as an intra- 
venous injection, but the effects are so alarming that it has been abandoned. 

In 1895 the properties of barium chloride were accidentally discovered 
by Dieckerhoff (“‘ Uber die Werkung des Chlerbaryum bei Pferden Rindern 
und Schafen,” Berliner Thierdrztl. Woch., 1895, pp. 265, 277, 313, 337), 
through being called in to treat certain horses for violent intestinal con- 
traction that had licked the drug off the sides of a railway truck. Dieckerhoff 
and his assistant Brass studied the subject, and brought the matter before 
the profession. Cadiot first introduced it into France, and it has already 
gained a number of advocates (Cadiot, “Treatment of Colic with 
Barium Chloride,” Bulletin de la Société Centrale, 1895, p. 504). It is, 
however, not without dangers, and has caused sudden death by intoxication. 
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Mollereau (“Barium Chloride in Colic,” Bulletin de la Société Centrale, 
1895, p. 575) records two such cases, and advises that it should only be 
used as a last resource ; and Butel gives his opinion that it is dangerous. 
Quite recently Muller (‘Meine Erfahrungen mit Chlorbaryum,” Berdiner 
Thierdratl. Waochenschrift, 12th February 1903, p. 90) reports two fatal 
cases from the use of 1 gramme, and Anglicker and Schumacher (“ The 
effect of intravenous Injection of Barium Chloride,” American Veteri- 
nary Review, March 1903) four from 0°25 grammes to o*50 grammes. 

Cadiot now uses smaller doses, and has modified the method of employ- 
ing it, using a solution of 1 in 30. He commences with 0°25 grammes to 
o’50 grammes, according to the size of the patient, followed in a quarter 
of an hour with 0°20 to 0°30 grammes. Brass and Witt have treated 3000 
cases by this method without an accident, and Cluzet 445. 

In these reduced doses and in cases of gastric and intestinal indigestion 
Dieckerhoff’s method appears to be rational, but all the same, since the 
most favourable statistics do not show any diminution of fatal cases, and 
barium chloride has been accused of causing rupture by its action being 
so violent, M, Joly remarks—“ Systematic inquiry in Germany shows an 
increased mortality,” and “if intravenous injection of barium chloride 
cures quickly, it does not do so as often as the alkaloids.” Care, therefore, 
should be exercised in its use, only fractional doses employed, and it should 
not be had recourse to indiscriminately in every case of colic. 

Recently Guerrieri (“‘ Modification of Dieckerhoff’s Treatment,” Revue 
Générale de Médecine Véttrinaire, vol. i., December 1, 1903) has modified 
Dieckerhoff's original method so as to lessen its violence by using it in an 
intertracheal injection, and preceded by a small dose of morphine, by 
which plan he is able to use a dose of 0°80 grammes with impunity. 

Amongst other intestinal stimulants may be mentioned warm alcohol, 
purgatives, coffee (Puthoste), glycerine enemas 5 to 10 grammes (Eckart), 
tartar emetic 3 to 4 grammes (Clichy), sulphate of soda 180 grammes, with 
subcutaneous injection of atropine 0°06 to o*1 grammes in 80 parts of 
water (Bezssonow, “Atropine in Colic,” Revue Générale de Médecine 
Vétérinaire, vol. i., 1st October 1903, page 364), and tincture of aloes, 60 
grammes in half a litre of water. This exhausts the list of medicaments. 

Whatever may be their value, certain other lines of treatment must not 
be overlooked, the principal of which are cutaneous revulsion and direct 
evacuation of the gas. Revulsion can be induced either by dry friction, 
light application of mustard or turpentine liniment, but mustard blisters 
are not recommended on account of the pain caused, hot dry rugs are 
preferable. 

In treating a case of colic the ever-present danger of a rupture of 
the intestine must be remembered, but this is seldom seen unless bowel is dis- 
tended with gas, and therefore it should be evacuated as soon as possible. 
For the caecum this operation can be performed through the right flank, 
for the large colon recto-intestinal puncture is often successful, a fine 
trocar guided by the hand in the rectum being used to puncture the pelvic 
flexure. Flocard (“Intestinal Puncture,” Bulletin de la Société Centrale de 
Médecine Vétérinaire, 1894, page 192) recommends two special instruments. 
“ Recto-intestinal puncture is indicated when the case does not yield to 
ordinary treatment, and when exploration per rectum shows the presence 
of the large colon inflated with gas in the pelvis,” Ries Kronig recommends 
this operation. Marder has performed it with a large-sized hypodermic 
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syringe needle. In tympanitis of the small intestine Coyette and Brissat 
advise puncture of the intestine in the horse in the left flank (Budletin de da 
Société Centrale de Médecine Vétérinaire, 1896, page 471). 

It has been proposed to puncture the stomach, but the results have not 
been encouraging, and the same can be said as regards the passing of the 
hollow probang: but in such cases it is better to endeavour to absorb the 
two gases, carbonic acid and sulphuretted hydrogen, that are given off by 
the process of fermentation, and for which Caulton Reeks advises sulphate 
of iron and ammonia. It is sometimes practicable to inject some purgative 
or absorbent through the canula. If the gastric indigestion is not acute, 
stimulants to increase the secretion are indicated, and the stomach can be 
washed out by means of a hollow probang : Caulton Reeks recommends 
intestinal tonics, such as carbonate of ammonia or nux vomica, and castor 
oil, with a small quantity of croton; saline purgatives are most useful when 
employed judiciously. 

In the third group only intestinal congestion, which can be classi- 
fied as “acute enteritis,” need be mentioned. In these cases intestinal 
atony is replaced by violent contraction, and hemorrhage and septicemia 
are to be feared, not rupture. When the congestion is caused by derange- 
ment of the circulation, of nervous origin, or by embolism from a thrombus 
in a parasitic aneurism of the mesenteric arteries, rupture of the vessels 
has to be considered and combated by arresting the contractions of the 
intestines by bleeding, revulsives, or opiates. The first is harmless and 
prevents hemorrhage by lowering the blood-pressure. Revulsion is carried 
out either by mustard or Chomel’s method (“ Treatment of Intestinal Con- 
gestion,” Bulletin de la Société Centrale de Médecine Vétérinaire, 1902, page 
171), which consists in sponging the patient over with cold water and then 
putting on plenty of warm clothing. As regards opiates, morphine and 
atropine are specially indicated, also chloral and bromide of potassium. 

The fourth group are a pathological process distinct from colic in the 
ordinary acceptance of the term, and are of sufficient importance to be 
studied by themselves. 

In this paper the modern treatment of colic has been explained, 
together with the different pathological conditions that exist, and the 
diagnosis of each. It has also ‘been attempted to show that colic from 
indigestion is much the most frequent, arrested peristaltis being its 
originating cause, and that the alkaloids, such as pilocarpine, eserine, 
arecoline, nux vomica, and ammonia are gradually superseding the anti- 
spasmodics. Chloride of barium, no doubt, has its uses, but its action is so 
violent as to be dangerous both on account of its causing rupture of the 
intestine and fatal syncope. The greatest care should be taken in using 
it, and the first principles in therapeutics remembered. Primo non nocere. 


(Revue Générale de Médecine Vétérinaire.) 





ANATOMY, PHYSIOLOGY, AND PATHOLOGY OF OSSEOUS 
CACHEXIA IN THE PIG. 


BY M. MOUSSU. 


GENTLEMEN—In continuation of a former paper on this subject I now 
bring before your notice the anatomy, physiology, and pathology of this 
disease. 
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Post-mortem examination shows that animals that were originally 
healthy, vigorous, and whose skeletons were normal undergo great change, 
the entire osseous system being involved, but the most apparent are 
situated in the bones of the head and the neighbourhood of the joints. 

In the head the nasal zygomatic and upper and lower maxillary bones 
are the ones usually involved, being tumefied, hypertrophied, and thickened. 
The periosteum is easily stripped off, the compact surface disappears, and 
the neighbouring cavities gradually filled up, so that in time they are 
obliterated. At the same time that the bones become hypertrophied they 
sofien, and become elastic, pitting by pressure of the finger. 

Under these conditions the characteristic “snuffling” is easily 
accounted for, as respiration can only be carried on through the mouth. 
The specimens I produce show the disease in all stages from the very 
commencement to the most advanced, and some are in such a state that it 
is possible to make a section through the head in any part with a knife. 

The alterations in the other bones of the skeleton and the spine are of 
the same nature but less pronounced, the vertebrz can be easily cut, but 
are not usually deformed. In some cases they undergo spontaneous 
fracture, and I have seen this take place in both humorii in an animal that 
was kept perfectly quiet, the bones collapsing, not being able to support the 
weight of the body. 

The change that takes place in the bones causes pain, which explains 
why the patients move with difficulty, progressing on their knees, or 
remaining down for long periods. In most cases the joints are deformed, 
and synovitis and arthritis is present, but inflexion of the long bones is 
rare, as the animals do not stand up more than they can help. The long 
bones can be easily fractured, the compact tissue is very thin, and the 
medullary and Haversian canals enlarged. 

The medulla varies in appearance according to the stage of the disease. 
At the commencement it is firm, compact, and rich in fat, later on vascular, 
with hemorrhagic zones in places, or red and inflamed with hemorrhagic 
patches scattered about it, but more numerous towards the epiphysis. In 
the final stage it is red, gelatinous, soft, or semi-fluid. 

The articular extremities of the bones present some marked features. 
In some the articular cartilage is ulcerated, the bony tissue greatly 
inflamed and brittle, in others there are pits on the articular surface as if 
the subjacent bony tissue had given way, there being no other lesion 
visible but thinning of the cartilage. Again, in other cases the extremities 
are deformed, flatter than natural, with or without ulceration of the carti- 
lage. The heads of the bones and condyles are more altered than the 
cavities. I have never noticed any bony growths round the joints or 
thickening of the parts, the lesions appear to be entirely intra-osseous, but 
the extremities of the bones, if the disease is in an advanced stage, can be 
easily pierced with a sharp instrument. 

The synovial fringes are red, thickened, and inflamed, the synovia 
itself is cloudy, yellow, or red. All the lesions point out the deep-seated 
alteration that the bones have undergone, and appear to clearly show that 
the disease is osseous cachexia, or in other words progressive degeneration 
of the skeleton. 

With M. Charrin I have endeavoured to find out by what physiological 
process these changes have been caused, and give the analysis of the blood 
and urine that we have made. With regard to the former we have endea- 
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voured to contract the degree of alkalinity of the serum of normal blood 
with that obtained from animals that had contracted the disease naturally 
and by inoculation, but which were receiving the same food, with the 
following results :— 


Milligramme per c.c. Per Litre. 

A. Serum from a healthy subject, . © 336 or 3°36 
B. Do. diseased subject by 

inoculation, commencement of 

clinical stage, : . , 0-210 or 2-10 
C. Do. do. do. ‘ o- 168 or 1-68 
D. Do. do. naturally 

contracted, 3rd stage, ‘ ‘ 0-120 or 1-26 


Showing that there is a gradual diminution in the degree of alkalinity of 
the blood as the disease progresses. 


ANALYSIS OF URINE. 
Specific Phosphoric Chlorides 


Reaction. Gravity. Acid per Litre. per Litre. 
1. Healthy, . ‘ Alkaline 1-005 0-45 3°12 
s. Doe, ; : do. do. 0-70 3°6 
3. Diseased (commence- : 
ment), . ° Slightly 
alkaline I-O17 2°45 2°59 
4. Do. (inoculated), do. do. 2-70 8-60 
5. Do. (cohabitation), do. do. 2-30 9-20 
6. Do. (inoculation), do. do. I-50 7: 
7. Do. (naturally acquired, 
stationary period), do. do. 6-20 4°40 
8. Do. (naturally acquired, 
very advanced), do. do. 0-85 0-89 


This shows the progressive loss of phosphates in the bones. Case 8 
appears to be contradictory, but is easily explained, as the animal was in 
such an advanced stage of disease that all the phosphates had already been 
eliminated. The loss of chlorides is equally significant, although more 
gradual, but it shows that the chlorides and phosphates, which constitute 
a large proportion of the bony material, are eliminated during the pro- 
gress of the disease in quantities and extending over a period that varies 
according to the form that is contracted, and as this abnormal waste is not 
compensated by regular accumulation it accounts for the changes that take 
place in the skeleton. 

This elimination of chlorides and phosphates has up to the present 
been attributed to faulty feeding, but as animals getting the same food are 
not all attacked, and those that are have the disease in different forms, this 
hypothesis is not tenable any more than it is as regards rachitis, which is 
known to be caused by deranged digestion, alteration of the digestive 
fluids, and faulty accumulation and nutrition. 

I think there can be but little doubt that the infective agent is to be 
found in the bony tissues, and that it gives rise to diminution in the 
degree of alkalinity of the blood and loss of phosphates, which in its 
turn brings about inflammation of the bony tissue and the familiar post- 
mortem appearances that are characteristic of the disease. 


(L’Echo Vétérinaire, Liege, Belgium). 
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CAESARIAN OPERATION IN THE SOW. 


NEUNHOFLER. 


Tue Cesarian operation is frequently exhibited in the sow—viz., when the 
parts become swollen and tumefied through violent and misplaced inter- 
ference. If ergot has been tried and failed to induce interim contraction, 
as in those cases in which the fcetus is fixed in the passage and there 
are no proper forceps or instruments at hand to extract it, in all of which, 
if it is performed, not only are the lives of the young preserved, but in the 
majority of cases that of the mother also. 

Abdominal operations on the pig, such as ovariotomy and the castration 
of cryptorchids, show that there is little danger in handling the peritoneum, 
and septic accidents are rare. In the case of high-bred animals reserved 
for breeding purposes it is always indicated. 

The instruments required are a scalpal, probe-pointed bistoury, directeur, 
Cooper’s scissors, large and small suture needles, aseptic catgut, wide linen 
bandage, bed sheet, all aseptic ; disinfection is carried out with saponified 
cresyl. 

The animal is placed on a bed of clean straw, and secured on the 
opposite side to that on which the foetuses are felt on manual examination, 
the hind limbs being tied and drawn backwards. ‘The abdomen and teats 
are washed and rendered aseptic in the usual manner. The abdomen is 
incised at the fold of the flank nearly horizontally, 5 inches in length about 
3% inch above the teats, the vessels being either twisted or ligatured. The 
peritoneum is punctured with the finger (which is the most painful part of 
the operation) and the opening enlarged either with the scissors or the 
probe-pointed bistoury, and the intestines pushed forward. The uterus is 
brought outside on to the sheet, which is previously wetted with cresyl 
solution. The harn which is presented is incised lengthways for 3 to 4 
inches, and the foetuses with the membrane extracted. The hand is then 
passed into the uterus and the other harn emptied. The membranes are 
removed with any blood clots, and the uterus wound carefully cleaned and 
sutured with Lemhart’s sutures, the serous membrane being in apposition. 
The abdominal muscles and skin are sutured separately. 

The after-treatment consists of light diet, (milk, water, &c.) and a cold 
compress for several days, the wound being dusted over with iodoform. The 
sutures are removed on the sixth or seventh day. Neunhdéfler has operated 
eight times in the last eighteen months and lost one case from pyzmia, but 
in that the foetuses had been dead for some time before he was called in. 
In all the others the young pigs were removed alive (in one case eleven) 
and two-thirds grew up and did well. 


Deutsche thierdretliche Wochenschrift, 6th June 1903, page 213. 





MELANOSIS. 


BY DR. PERONNY, BOURDEAUX. 


MELANOsIs in grey horses is a disease peculiar to this coloured animal, 
characterised by the presence of a brown-blackish substance in the con- 
nective tissue and certain organs. There appears to be certain regions 
more prone than others, and the disease is usually benign in both its 
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appearance and progress, malignant cases being exceptional. Melanosis 
has been but imperfectly studied—Lafour in 1858 having described it as 
a variety of cancer, and Cornil and Trasbot in 1867 mention simple and 
benign melanotic fibromata and melanotic sarcomata that rapidly generalise. 
They also admit the existence of melanotic sarcomata. 

In all descriptions of melanotic tumours they are stated to become 
generalised and to keep their rounded shape, but the melanosis of grey 
horses appears to be quite a distinct condition from true melanotic 
growths ; and in this paper it has been endeavoured to specially consider 
the particular points in which the pigment becomes localised with the 
method of invasion of the tissues, but without entering into the question 
of its origin. 

Between the 1st August and 1st October 1902 69 grey horses were 
examined in the slaughter-houses of Bordeaux, and in all of them traces of 
melanosis were detected, whereas in five bays and chestnuts not a sign 
could be seen even with the aid of a glass. Out of these greys 38 were 
horses and 31 mares, but the sex does not seem to exert any influence. 

The frequency of melanosis in white horses has established the theory 
that it is due to the want of pigment in the hair and its accumulation in 
certain places; but except in the comparatively rare cases of albinoes 
horses are not born white ; they are grey, and turn white with age, and the 
theory, although no doubt plausible, has not yet been clearly proved. 

The following observations regarding the occurrence and size of the 
tumours have been made :— 

(A.) On the inner surface of the rhomboideus muscle at its insertion 
into the scapula— 

35 4 mere spot. 
15 tumours the size of a haricot bean. 
7 . “~ hazel nut. 
8 - ” hen’s egg. 
1 a large mass weighing over 1 Ib. 


(B.) In the region of the anus— 


5 tumours the size of a haricot bean. 
I aa - hazel nut. 

? 
2 “ - hen’s egg. 


(C.) Within the pelvis, on the psoas muscle and below the peritoneum— 


2 a mere spot. 
2 tumours the size of a haricot bean. 
2 ~ hen’s egg. 


(D.) Once a large mass in the retro-masseter connective tissue. 

(E.) Three times generalised melanosis. 

It therefore appears that melanosis is as common in the region of the 
anus as within the pelvic cavity, but is in the proportion of 8 to 1 in the 


region of the rhomboideus, and indeed there it is constant in all light grey 
or white horses. 

















Melanosis. 339 


POSITION OF MELANOTIC TUMOURS. 


On first opening the body of a white or light-coloured horse, as a rule 
nothing is seen; but if the fore limb is removed, care being taken to 
divide the rhomboideus muscle as close to the scapula as possible, and its 
inner surface is carefully examined at its insertion into the bone, it will 
be seen to be covered over with a number of small black spots, usually 
about ,}; in. to ;5 in. in diameter, seldom larger. These deposits are 
bilateral and symmetrical, and Dr. Peronny says that, without a single 
exception, he has seen them in every light-coloured horse that he has made 
a post-mortem examination on. 

This is the first stage of melanosis ; in the second, these isolated points 
become confluent, forming a variable number of black nodules about the 
size of a bean. 

In the third stage the nodules increase in size to that of a nut, but the 
aponeurosis only is implicated, being invaded with the growth, from which 
it is difficult to separate it. 

The disease may progress in two ways :— 





1. When the tumour develops on one side only of the muscle. 


(2) On the inner surface. It there forms a hard nodulated tumour, 

with a smooth surface, adherent to the aponeurosis of the 

rhomboideus, but moveable over those of the others it is in 
i contact with. 


| (4) On the external surface. It there invades the muscular tissue, 
insinuating itself between the fibres, and giving it a marbled 
appearance on section, so much so that Trasbot likened it to a 
piece of mahogany. 


2. When the tumour develops on both surfaces of the muscle it grows 
to a considerable size, destroying the aponeurosis and invading the muscle 
and creating an enlargement that can be easily detected by manipu- 
lation. 


The more advanced stages—tumours of a pound to a pound and a half 
—may be found surrounding the neighbouring muscles, forming a hard, 
dense black mass, containing in the centre the dédris of the aponeurosis ; 
but, singular to say, these large growths do not appear to cause any incon- 
venience. In one case of generalised melanosis there was a large mass 
weighing over 20 lbs. exclusive of the muscles that had reached the 
scapula and ribs and extended nearly to the sternum. The axillary glands 
have been frequently examined, but even in generalised melanosis no trace 
4 of the disease has been detected. 

In mares thirteen times out ofa hundred round the anus and vulva 
melanotic deposits existed ; the skin being elevated with tumours of varying 
size underneath from minute spots to large growths. Being exposed to 
injury, they become inflamed and ulcerated, giving exit to a large quantity 
of fluid black as ink. 

Intrapelvic tumours were present in eleven out of a hundred cases, but 
the lungs, nervous system, liver, spleen, kidneys, suprarenal capsules, and 
intestines were never involved. 
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LESIONS CAUSED BY INFILTRATION OF MELANOSIS. 


This takes place progressively. Metchnikoff has shown that the dis- 
coloration of hair, particularly in the dog and man, is caused by the cells 
of the medullary layer becoming hypertrophied, absorbing the colouring 
matter and becoming lodged in the dermis and subcutaneous connective 
tissue. In all probability the same process goes on in grey horses, but with 
them, the quantity of pigment being very large, a portion forms mela- 
notic tumours. These tumours gave no iron reaction either to Peri’s with 
ferrocyanide or Quincke’s with sulphide of ammonia. The author uses a 
solution of bromine to discolour sections: leaving them for at least half 
an hour, and then, carefully washing them stained with carmine or hema- 
tine, the pigment remains in its natural condition ; but if aniline colours 
are used it takes them, staining deeply, and if the sections are treated with 
potash or soda after the bromine it turns almost black. 

The pigment is in the form of round cells of variable size, ranging in 
colour from pale yellow to sepia black, and has the curious property of 
turning green when treated with eosine methyl blue. 

1. Zhe Connective Tissue and Aponeurosis.—In order to properly study the 
lesions in their initial stages portions of the aponeurosis of the rhomboideus 
muscle, in which there were distinct marks of melanotic pigmentation, were 
made use of ; they were preserved in formaline. 

On examination of a section under a low power in the early stages of 
the disease, in a few places the fibres are erratic, separated from one 
another by the black pigment which fills up the space. 

Under a higher power some of the connective tissue cells are seen to 
contain pigment in round granules, collected together more particularly 
round the nucleus. These cells are at first isolated in the bundles of fibres, 
but later on they become arranged in rows or lines and sometimes in 
irregular-shaped masses of considerable size, that are so dense and 
compact that the individual granules are indistinguishable. They do 
not excite any inflammatory action, and except for their presence the 
aponeurosis remains unaltered. 

2. Muscles.—Dark points can be distinguished by the naked eye in 
transverse sections of infiltrated muscle caused by the pigment insinuating 
itself between the muscular fibres, which are more or less atrophied; in 
some cases the whole fasciculus may be invaded, in others the pigment 
only surrounds the fibres. 

3. Lymphatic Ganglia.—The ganglia are very rarely implicated with true 
melanosis, the only exception being the lateral ano-coccygeal, the capsule 
being the part usually attacked. 

4. Skin.—Melanosis usually invades the skin in the neighbourhood of 
the anus and vulva, and the pigment is principally found in the epidermis. 
Fine granules are also seen in the walls of the sudorific glands and 
minute arterioles, but the muscular fibre and sebaceous glands are 
free. Sometimes large dense masses are formed under the dermis, 
in which the granules are so compressed as to be distinguished with 
difficulty. 

5. Liver.—Pigment is always present, but in variable quantities. It is 
always found in the hepatic cells, especially if the disease is generalised ; 
also in the trabeculz, the endothelial cells of the capillaries, the sub- 
hepatic veins, and in some cases even the biliary ducts. 
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6. Spleen.—Even in bad cases of general melanosis pigment has never 
been noticed in the spleen, and the same applies to the kidneys. 


PROGNOSIS. 


The prognosis of melanosis in the horse is benign ; it is only in excep- 
tional cases that it becomes malignant, and any inconvenience is purely 
mechanical when the tumour grows to a large size. The mere fact that an 
animal has melanosis does not appear to in any way shorten life. The 69 
horses examined averaged 18 years, the extremes being 12 and 28, and as 
they were all slaughtered for human food, they must have been in fairly 
good condition. 

Cachexia from melanosis is rare, and the author has never seen a case 
in which the disease was the primary cause ; bad food ; ill-treatment, and 
over-work are what he attributes this condition to. 

Besnard mentions a mare that vomited from a melanotic tumour in the 
cesophagus interfering with the passage of the food, and there are numerous 
cases on record of these growths giving rise to mechanical interference, 
depending on the situation in which they exist, causing serious dis- 
orders. Externally, although they may be a serious defect and depreciate 
the animal’s value, they do not endanger life. 

Breed and age appear to exert some influence, it being more common 
in well-bred animals than others, and if a young animal is attacked the 
disease is more likely to become generalised than in older ones. 


[Revue Générale de Médecine Vétérinaire, 1st August.] 





BERLIN VETERINARY SCHOOL, 1902-1903. 


A TOTAL of 453 students was present during the summer and 548 the 
winter session. 

124 candidates presented themselves for the final examination, and 
were classified 1 very good, 20 good, 24 fair, 28 bad, 5 very bad. 

The medical clinic for large animals under Professor Dieckerhoff 
treated 1445 horses, and in addition 492 were examined for soundness. 

In the surgical clinic for large animals under Professor Frohner 898 
horses were treated and 452 operations performed. 

The polyclinic under Professor Eberlein visited 10,803 horses, 3 oxen, 
13 pigs, 4 donkeys, and 4 goats; 2421 operations were performed. 

The clinic for small animals under Professor Regenbogen visited 
7576 dogs, 219 cats, and 116 various other small animals ; 904 operations 
were performed, and 971 dogs and 4 cats treated as in-patients. 

In the pathological laboratory under Professor Schuetz post-mortem 
examinations were made on 234 horses and 2 oxen. 

The moveable clinic under Professor Eggeling made 523 visits and 
treated 71 horses, 537 oxen, 184 pigs, and 15 goats. 


(Revue Generale de Médecine Vétérinaire.) 
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CHOREA IN THE DOG. 


BY DR. JOEST (KIEL). 


THE author has studied chorea in the dog in comparison with the various 
types of the same disease in man, and having described a typical case he 
gives a summary of the chief works on the subject. 

According to Chaveau (Des Convulsions Choreiques—Arch. Generales de 
Médecine, 1865) it is of medullary origin, the movements continuing after 
division of the cord in the cervical region. ‘The spasms are nothing 
more than reflex movements, and in reality morbid reflex action of the 
medullary axis.” 

Legros and Onimus (Recherches sur les Mouvements Choreiformes des 
Chien—C. R. de [ Acad. des Sciences, 1870) studied the movements in the 
dog by means of tracings, and consider that the essential lesions are 
situated in the nerve cells of the superior horns of the cord, or in the fibres 
in connection with the motor cells. Chorea is not of direct cerebral 
origin, but certain lesions of the brain cause it indirectly through the con- 
nection that exists between the cerebral and medullary nerve cells. 

Paul Bert (Société de Biologie, 30th April 1870) arrived at the same 
conclusion. Section of the cervical cord did not stop the spasms ; opium, 
bromide of potassium, and ether had no effect. Chloroform had. He 
considered the seat of the disease to be in the grey matter of the cord. 

Jackson (Remarks on a Case of Chorea in a Dog—Lancet, 1872) and 
Gowers and Sankey (Zhe Pathological Anatomy of Canine Chorea—Medico- 
Chirurgical Transactions, Vol. LX., 1877) studied its physiology and 
pathological anatomy in three cases. Hadden (Zhe Pathology of Canine 
Chorea—Transactions of the Pathological Society, 1883) found masses of 
round cells in the grey substance of the cord; the motor cells of the 
inferior horns were tumefied and granular, but these lesions were not 
invariably present. 

Cadiot, Gilbert, and Roger (Contribution a ? Etude des tic de la Face— 
Recueil de Médecine Vétérinaire, 1890) reported a case of chorea of the 
muscles of the face. Lienaux (Un Cas de Chorea apres Lesion Cutanee 
chez le Chien—Annales de Médecine Vétérinaire, 1897), one of “ choreic 
nervous reflex ” from a wound. 

Carougeaw (Journal de Médecine Vétérinaire, 1898) found the same 
lesions as those mentioned by English writers. The grey substance of the 
spine was infiltrated with leucocytes and the nerve cells granular. He 
considered chorea as a symptom of diffused myelitis, due to the toxic 
action of the distemper organism on the grey substance, and particularly 
the motor cells. 

G. Miiller (Die Krankhetten des Hundes, Berlin, 1892) is of opinion 
that it is a misnomer to call the local symptoms of a disease caused by 
lesions of the brain and cord, and which differs from chorea in man, by 
the same name. Chorea in the dog has nothing in common with 
“*Sydenham’s chorea”—Chorea major or minor of the older writers or 
degenerative chorea (Huntington’s chorea). 

A comparison of the symptoms in man and the dog shows that the 
only difference is in the form of the spasms. In man they are seen at 
irregular intervals in different groups of muscles, whereas in the dog they 
are rhythmic, and always affect the same group. 
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Anatomically in both man and the dog there is an absence of both 
essential and constant lesions, but the same alterations in the vessels and 
nerve cells ; but whereas in man it is the brain, in the dog it is the cord in 
which they are seen. In both, in the majority of cases, there is diffused 
cerebro-spinal neurosis. 

The pathology of the disease is interesting. Germain, Sée, and 
Roger have shown the relationship that exists between chorea, articular 
rheumatism, and endocarditis. Wollenberg has advanced a theory of its 
infectious nature, but he also blames scarlatina, measles, and whooping- 
cough, but in the dog it is nearly always a sequel to distemper, and 
on inquiry it will be found that the animal has suffered from it 
previously. i 


(Zeitschrift fiir Thiermedicin, Vol. VIII. 1903, page 179.) 





ASYMMETRY OF THE SKULL IN BOVINE AND CANINE 
DISEASES. 


BY PROFESSOR R. BASSI. 


THE author relates several interesting cases of epilepsy due to asymetry of 
the skull. In the first, a cow, the following symptoms were seen—restless- 
ness, kicking, striking the head against the manger, eyes fixed, seeming 
unable to see, salivation, falls down and lies there for some minutes. 
When the attack goes off the animal is uneasy and refuses food for several 
hours. 

When left at liberty she ran up against things, stopped suddenly, and 
turned round several times, great salivation, and fell down. 

On examining the skull a depression of the right frontal bone was 
discovered, corresponding to a bulging on the inside pressing on to the 
brain. 

The second case was noticed in an eighteen months old bitch. She 
was in pup, and subject to frequent epileptic fits, bromide of potas- 
sium, urethane, and vermifuges being prescribed without any result. She 
died in a short time. 

The right frontal bone was depressed, pressing on the brain, the corre- 
sponding convolutions being less prominent than those on the left side. 

The left side of the skull also was longer than the right, and the 
capacity was greater. 

A third case occurred in a great Dane, two years old, which for 
several months had been subject to epileptic attacks, and in the interval 
seemed dull and to be lacking in intelligence. There was a marked 
depression of the right parietal bone, which on post-mortem examination 
was found to be situated over the most prominent part, the corresponding 
convolutions of the brain being depressed and flattened out, and as in the 
preceding case the left hemisphere was shorter than the right. 


(Zl Moderno Zooiatro, 13th March 1904.) 
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USE OF TANNOFORM. 
BY DR. RAHNE, SCHONEBACK. 


THE author gives his experience of the value of tannoform which he has 
used in his practice. 

He points out that it is not poisonous, and when given internally it is not 
decomposed till it reaches the intestine where tannin and formalin are set 
free. Externally he has used it with dogs for wounds to the pad of the 
foot and toes, and tail, in which it appears to allay pain and irritation, and 
prevent the animal licking the part. 

In humid eczema he has found it particularly useful with equal parts of 
finely powdered talc. 

He has used it with success in two cases of interdigital formiculus in 
the ox. The part was carefully washed daily with a solution of bacillol, 
“a preparation that he is greatly in favour of,” then powdered over with 
tannoform, and a tow dressing with a bandage puton. One case recovered 
in three the other in five weeks. 

In canker and thrush in the foot of the horse he has found it useful, 
after first washing the part with bacillol. He first used it in the form of a 
powder, but afterwards in an ointment 15 per cent. 

It is a good application for saddlery galls and bed sores. 

Internally Dr. Rahne prescribes tannoform in diarrhoea in lambs, } to } 
a gramme three times a day in boiled milk and infusion of camomile ; for 
young pigs and calves, 1 to 2 grammes; and the horse, 15 grammes in } 
of a litre of gruel. 


(Berliner Thierarstliche Wochenschrift, 21st April 1904.) 





NOTES ON STRANGLES. 
BY M. P. CHAUSSEE (ANYERS). 


Ir may be of interest to record certain observations on strangles that have 
been made in the course of everyday practice. The ways strangles appear 
are various, attacking different regions of the body, and giving rise to a 
variety of different symptoms and functional disorders. There are, how- 
ever, always certain general ones characteristic of streptococci present ; 
these were described in a previous article in the Recueil de Médecine 
Vétérinaire for July 30, 1900. 

It is not the scope of this paper to give a detailed accouut of all the 
forms that strangles may manifest itself in, but to confine it to those 
usually seen in practice. 

Strangles usually develops in the upper air passages—z.e., the pharynx 
and larynx, from whence the streptococcus invades the whole of the body, 
but if it gains access to the system from any part of the body it is capable 
of giving rise to both local and general symptoms, depending on two im- 
portant factors—the susceptibility of the subject and the virulency of the 
organism. 

The tumefaction of strangles frequently gives rise to functional dis- 
turbances from the compression of organs (intestine, cesophagus, brain, 
trachea, nerves, &c.), and the gravity of the case depends on their situation. 
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The fact must be remembered that the streptococcus of strangles may 
invade the system after pasteurellosis—as, for example, pneumonia in the 
horse, it being found latent in the system, ready to multiply at the most 
favourable opportunity. On the other hand, in many cases of strangles 
it is impossible to trace any former infection. 

M. Lignieres has noticed a difference in the characteristics of strangles 
and pyogenic streptococci based on the serum reaction, and this has been 
confirmed by Dr. Marmoreck (Annales de 1’ Institut Pusteur, 1902). 


CASE I.—SUB-PAROTIDEAN ABSCESS 


supervenes after pharyngitis from strangles when the pre-pharyngeal and 
sub-glosseal glands suppurate, and from their being deeply situated give rise 
to serious complications. In most cases the abscess is directly under the 
parotid gland, and hence has been termed sub-parotidean. This variety of 
abscess is not uncommon ; most practitioners must have met with it. The 
following case is illustrative :— 

The patient—a six-year-old mare — had difficulty in breathing after 
having had an attack of strangles. There was slight swelling over the left 
parotid region, and the temperature varied about 39°5° Cent. The swelling 
increased till it attained the maximum on the twelfth day. Various 
emollient ointments were used. 

At this time the parotid region was completely deformed by the 
tumour, which was the size of both fists. The neck was stiff, the head 
extended, and flexion very painful. There was pain on pressure over the 
tumour, but no fluctuating point could be detected. For five or six days 
there had been difficulty in swallowing, and at last nothing but small 
quantities of fluids could be taken. The animal was dull, took no notice, 
and remained half asleep with his head resting on the manger. 

An operation was indicated for the following reasons :—(1) The abscess 
would be a long time in opening spontaneously, and the animal, being 
unable to feed, was greatly emaciated. (2) On account of the difficulty in 
swallowing there was danger of septic pneumonia being set up through 
food passing into the lungs. (3) There was always the possibility of the 
abscess bursting into the pharynx, and thus setting up septic pneumonia. 

The animal was secured with a twitch, and an incision about 3 inch 
long was made in the skin in the angle of the jugular and facial veins, 
2 inch below the border of the parotid gland. An S-shaped probe was 
passed through this incision in an upward direction towards the centre of 
the tumour under the gland, breaking through the tissues by moving it 
from side to side. The wound was enlarged by passing a pair of straight 
blunt-pointed scissors into it and then opening them. Exit was given to a 
considerable quantity of pus. 

In a few days the swelling had entirely disappeared, the animal- fed 
well, and was cured in ten days’ time. 

Sub-parotidean abscess does not always form in the centre of the gland ; 
it may be anywhere in it. Puncture is only necessary when deglutition is 
impossible, or if it is feared that the abscess will burst elsewhere than in 
the pharynx ; if the abscess is superficial it is not called for. 

The puncture should be made in the most dependent part, and an S- 
shaped blunt probe be used. There is no danger of hemorrhage or 
resulting fistula even if the true gland substance is injured ; and, in passing, 
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it should be remarked that the pus is the same as that from a sub-maxillary 
abscess, giving pure cultures of the streptococcus. 


CASE II.—SUB-PAROTIDEAN ABSCESS OPENING INTO THE PHARYNX, 
FOLLOWED BY PNEUMONIA. 


Mare, lately purchased, suffering from acute pharyngitis. The pharynx 
is very tender on both sides when manipulated, food cannot be swallowed, 
and fluids only taken with difficulty, larger part discharged through the 
nostrils. Temperature 39°8°. 

After the lapse of a day or two there was great swelling under the right 
parotid gland and in the jugular channel. A blister was applied over both 
places, and the abscess under the jaw pointed and was opened two days 
afterwards. The sub-parotid abscess had enlarged, but was not fit to be 
punctured. The mare took enough food and water to keep her alive, and 
retained her spirits ; the respiration remained normal. 

Three days later the animal was very much worse, the parotid swelling 
had nearly disappeared, the respiration was quick, expression anxious, 
appetite lost, temperature 40°9° Cent., dull, and a discharge from the nose 
containing particles of food. The diagnosis was pneumonia following on 
the abscess bursting into the pharynx, and pus and food passing into the 
trachea. 

The patient died on the second day. Post-mortem examination showed 
bilateral septic pneumonia, the trachea and bronchii being of a blackish- 
green colour. The cavity of the abscess and the opening into the pharynx 
could be distinctly seen. 

Remarks.—Pneumonia is not necessarily a result of an abscess opening 
into the pharynx, as the pus may be discharged through the nostrils with- 
out any complication taking place. It is impossible in this case to say if 
the strangles pus was the only cause of pneumonia. It is extremely pos- 
sible that it was, as the pneumonia only made its appearance after the dis- 


appearance of the swelling. 


CASE NO. III.—PHARYNGEAL FISTULA. 


The fistula was caused by a parotid strangles abscess opening both into 
the pharynx and externally. 

After the abscess had healed up the external opening remained, from 
which a small quantity of clear fluid, sometimes containing pus, was dis- 
charged. It was not at the time known that there was an opening into the 
pharynx. The external opening was just in front of the larynx and a little 
to the left of the middle line. The discharge lasted for a month without 
undergoing any change. An S-shaped probe was passed into the pharynx 
with but little difficulty by moving it slightly inwards and to the left. 

The case was looked upon as hopeless, but with injections of tincture 
of iodine it closed up in four weeks. The injections were given in small 
quantities every five or six days, so that they should not pass into the back 


of the mouth or larynx. 


CASE NO. IV.—ABSCESS IN THE JUGULAR CHANNEL, 


A newly purchased horse, five years’ old, was affected with strangles in 
the form of a pharyngeal swelling. The case progressed but slowly, and 
in three weeks’ time the pharynx was still very painful when handled. 
There was the usual difficulty in swallowing, fever, and nasal discharge. 
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A small diffused swelling appeared in the left jugular channel, about 4 
inches from the junction of the facial vein at the upper third of the neck, 
which gradually enlarged for about ten days, during which time emollient 
applications were used. At first the animal was able to swallow a little 
food, but this soon became impossible even with fluids, and the patient 
rapidly lost condition, enemas of gruel being given several times daily. 
The swelling had then increased to the size of the two clenched fists, but 
no fluctuation could be detected on manipulation. A strangles abscess 
was diagnosed that had not yet pointed. 

The owner, seeing his animal losing condition and not being able to 
even swallow water, insisted on having the swelling opened, although it 
was represented to him that it should not be done for at least eight days. 


(Zo be continued.) 
Revue Génerale de Médecine Vétérinaire, 15th Sept. 1904. 





To our READERS. 


We beg to announce that with the January number a series of Original Articles 
was commenced, from the pen of Lieut.-Colonel Nunn, on “ Veterinary 
Toxicology.” It is expected to publish these articles in book form at the 
conclusion of the series. 


PART II.—SPECIAL TOXICOLOGY. 


BY LIEUT.-COLONEL J. A. NUNN, F.R.C.V.S., F.R.S.E., C.1.E., D.S.O., BARRISTER- 
AT-LAW, DEPUTY DIRECTOR-GENERAL ARMY VETERINARY DEPARTMENT, 


(Continued from page 311.) 





Poisonous Doses——The poisonous dose of salt has not been 
accurately determined, as its power greatly depends on its degree 
of concentration and the rate at which it is absorbed and elimi- 
nated. Froéhner gives it at 3 to 6 kilogrammes for the ox, I to 14 
horse, 250 grammes pig, and 3-7 grammes per kilo. live weight, 
dog. Finlay Dun gives 44 ounces to the pig, repeated for several 
days, and 1 lb. in 4 quarts water as being a fatal dose for yearling 
calves. Gohier, horse 2 to 3 lbs. Hertwig, cattle 4 to 5 lbs., pig 
7 to 8 oz., dog 6 to 70z. Reynal found that 34 pints of brine were 
fatal to the horse, $ pint pig, and 6 to 7 oz. dog, but this varies 
according to the strength and age of the brine. 

Symptoms.—The earlier symptoms are those of gastro-enteritis 
and loss of appetite, vomiting, diarrhoea, colic, and great thirst, 
followed after the lapse of a few hours by general nervous distur- 
bance. In cases of poisoning by pure salt the nervous symptoms 
are not as well marked as is the case with brine, and indeed may 
be altogether absent except in the pig, which animal is almost 
always subject to epileptic fits. There is excessive weakness and 
dulness, with staggering motion and partial paralysis, pulse small 
and very weak, with difficulty in breathing, great increase in the 
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quantity of urine passed, and death takes place within forty-eight 
hours. 

In the ox a subacute form has been reported with chronic 
diarrhoea and marked anzmia. 

In cases of brine poisoning the nervous symptoms are always 
well marked. There is grinding of the teeth, spasmodic contrac- 
tion of various groups of muscles, particularly those of the face and 
neck ; and in the pig epileptic fits, the eve being turned up in the 
socket, champing of the jaws, and profuse salivation. These fits 
succeed each other with shorter intervals, when the animal becomes 
paralysed and insensible. Brine is more active than ordinary salt, 
and kills the animal quicker. In poultry there is giddiness and 
rotary movement, the dog sits up on his haunches, and in cows 
abortion and prolapse of the uterus are common results. 

Treatment.—Emetics are indicated with animals that can vomit 
with water and mucilaginous drinks ad “0. ; any bland oil is also 
useful both as a purgative and emollient to the intestines. It can 
be given both by the mouth and as an enema. Cold applications 
also should be applied to the head. In brine poisoning stimulants 
and anodynes are also required, and when there are head symptoms 
bromide of potassium. Drewien recommends chloral hydrate in 
oil for pigs. Camphor as a stimulant is in favour on the Continent, 
also subcutaneous injections of ether. 

Post-Mortem—tThere is acute gastro-enteritis, and in rumi- 
nants this is specially noticeable in the abomasum; it is more 
intense when the cause is from brine poisoning than common salt, 
and the mucous membrane of the intestines and stomach are 
studded over with patches of ecchymosis. These are also notice- 
able in nearly all the organs of the body. The mucous membrane 
lining the bladder is a bright red, and the contained urine tinged 
with blood. The brain is much congested, with exudation of 
serum into the ventricles and meninges. 

Analysis—In practice this is not of importance, as salt is seldom 
used as an agent for malicious poisoning, but it may occasionally 
be useful to confirm the diagnosis. It can be dissolved out of 
the suspected material with water, which is evaporated, and the 
salt left in crystals, or the fluid can be tested with nitrate of silver 
or yellow chromate of potash. 

If it is desired to distinguish between brine and common salt 
it can be done by the presence of trimethylamine, which is easily 
decomposed by an alkali. The suspected material is put into a 
flask with a small quantity of potash solution, and left for about 
fifteen minutes; when the flask is opened a characteristic smell 
of salt herrings will be given off, denoting trimethylamine. The 
mixture thus obtained may be submitted to a further test by distil- 
lation into dilute hydrochloric acid. Hydrochlorate of trimethy- 
lamine is formed by evaporation of the fluid, which is distinguishable 
from hydrochlorate of ammonia by being soluble in alcohol. 
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B. METALLOIDS AND THEIR COMPOUNDS. 
HALOGENOUS METALLOIDS—CHLORINE, BROMINE, AND IODINE. 
Chlorine. 


Chlorine is a highly poisonous gas, with a great affinity for 
hydrogen, in combination with which it forms hydrochloric acid, 
and water at a temperature of 50° F. absorbs about three volumes 
of the gas. Locally it acts as an irritant to all the tissues, and on 
the skin its effects vary from simple redness to vesication or even 
ulceration, according to the strength of the application and time it 
is in contact with the part. These effects are caused by the tissues 
being decomposed by the chlorine, which combines with the 
hydrogen present in them to form hydrochloric acid, which 
coagulates albumen, the oxygen set free also acting on the organic 
matter, the result being that a thin eschar is formed, the same 
effects being produced on mucous membrane as on the skin. When 
inhaled with air chlorine gives rise to cough, sneezing, and spasm 
of the glottis, causing temporary asphyxia, also bronchitis, pneu- 
monia, and death. 

Largely diluted with air or steam, chlorine loses its irritant 
properties and acts as a stimulant to the mucous membrane of the 
respiratory organs. It is easy to demonstrate its absorption, as a 
very short time afterwards the blood becomes dark-coloured and 
more fluid than natural ; the flesh has the peculiar smell of chlorine, 
which according to Caten and other observers will last for two or 
three weeks. 

When taken in solution into the stomach, chlorine assists the 
digestion and decolorises the faces, but too large or concentrated 
a dose will cause fatal gastro-enteritis. A medicinal dose will act 
as a slight stimulant, with quickening of the circulation and respira- 
tions, but if pushed too far the blood remains fluid, the animal weak, 
and falls into a condition of fatal marasmus. 

Symptoms.—Chloral rapidly causes suffocation and cough, irri- 
tating the back of the throat; respiration is laboured and painful, 
as if there was difficulty in expanding the chest and filling the 
lungs. In some cases there is retching and spitting up blood. In 
the human subject there is intense headache even when the cause 
has been removed, and animals appear to be equally subject. If 
the action of the chlorine lasts for any length of time the patient 
falls into a comatose condition and dies. 

It is exceedingly difficult to fix what is a poisonous dose of the 
gas, as individual susceptibility is most variable, some subjects 
being greatly distressed by the very smallest quantities. 

Elimination—Chlorine is eliminated in the form of sodium 
chloride, and Wallace has found that the urine of animals poisoned 
by it has bleaching properties. 

Prognosis—The prognosis is bad, and even if life is saved the 
patient becomes greatly emaciated, and appears to possess but 
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feeble powers of resistance to any disease he may be subsequently 
attacked with. 

Treatment.—Carefully administered inhalations of sulphuretted 
hydrogen or ammonia have been recommended with a view of 
neutralising the chlorine, but as it does not remain long in its 
primitive condition in the body, these antidotes are not very prac- 
tical, and after it has undergone transformation they are useless ; 
furthermore, in themselves they are dangerous, and unless carefully 
handled likely to cause accidents. Ether is preferable, or in- 
halations of alcohol or steam, also carbonic acid. Magnesia or 
sulphate of iron in milk may also be given. 

Post-mortem.—There is nothing specially characteristic in the 
lesions produced. There are the marks of local inflammation 
where the chlorine has come in contact with the tissues, as it acts 
as a corrosive. When any of the cavities are opened it is possible 
to detect the peculiar smell of chlorine, but the examination must 
be made as soon after death as possible. 

Analysis —A strip of polished silver can be held over the 
viscera at the moment the cavity is opened, and a white film of 
chloride of silver, which turns black in the light, will form on it, 
which can be removed with ammonia. 

Certain bleaching compounds, whose action depends on chloral, 
are in common use, and may give rise to poisoning. Chlorine is 
given off when in contact with an acid, and in the stomach the 
gastric juice is sufficient to effect this and give rise to chlorine 
poisoning, but there are generally complications from the caustic 
action in addition. The treatment is what has already been de- 
scribed, and the prognosis much worse than with pure chlorine. 
In addition to the lesions mentioned, those due to corrosive action 
will also be seen. Care must be taken to avoid giving anything 
with the slightest acid reaction. 

A small quantity of the suspected substance placed in a flask 
and slightly heated, with the addition of sulphuric acid, will give 
off the characteristic smell of the gas. 


IODINE. 

Cases of poisoning by iodine are rare, although one is men- 
tioned by Stourbe from the application of the tincture as a dressing 
to the parotid giand. Internally in the form of iodides, chiefly 
iodide of potassium, may manifest toxic effects, the gastric juice 
acting on them and setting iodine free. 

Tabourin found that 4 an ounce of iodine caused colic in the 
horse, and Potu that 2 drachms intravenously injected were fatal. 
Hertwig gave horses 40 to 60 grains twice daily for fourteen days, 
causing a black-coloured diarrhcea, with emaciation. Professor Dick 
gave a horse 2 drachms daily for three weeks, increasing the quan- 
tity to 2 ounces, the only effect being that the animal refused to 
drink ; he confirmed this experiment by others. Finlay Dun points 
out that in these cases the iodine was given in a solid form and 
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was only slowly dissolved and absorbed, and during this process a 
considerable portion must have been neutralised by the starch in 
the food. Orfila killed dogs in a few days with 5 to 6 drachms by 
the mouth. Cogswell found that when 2 to 3 drachms were 
retained in the stomach it was fatal in from two to seven days, and 
Hertwig the same. 

Symptoms.—The symptoms are those of acute gastro-enteritis, 
violent colic, salivation, diarrhoea, weakness, debility, vertigo, and 
convulsions. The pupils are dilated and the conjunctiva red. In 
some cases the mucous membranes and skin have a yellow tinge, 
and a characteristic symptom is violent inflammation of the mucous 
membranes of the nose, mouth, and eyes, with a profuse discharge, 
sneezing, and coughing. There is a burning sensation in the 
throat, with great thirst, an anxious expression, giddiness, myosis, 
and convulsive movements of the limbs; these last, however, are 
somewhat tardy in appearance and indicate that the poison has 
been absorbed. 

In animals capable of vomiting the matter has the peculiar 
marine smell of iodine, and if there is starch in the food they are 
blue or black, otherwise yellow. 

If the case is not fatal there is great emaciation, with a scruffy 
eruption on the skin, and atrophy of the whole of the glands of the 
body, particularly the mammz and testicles. 

Lestons.—lodine, being both irritant and corrosive, causes con- 
gestion, ulceration, corrosion, and sloughing of the mucous mem- 
branes of the cesophagus, stomach, and intestines, which are stained 
yellow. The contents of the stomach and intestines are of a blue 
colour if there is starch present, and when opened give off the 
characteristic marine smell. 

Treatment.—Boiled starch is the best antidote, but if there is 
severe pain opium may be required both by the mouth and in an 
enema. With animals capable of vomiting emetics are indicated. 
Elimination takes place through all the secretions. 

Analysis.—If the iodine is free it can be separated by distilla- 
tion ; the distillate treated with chloroform gives a violet or purple 
colour characteristic of iodides. 

If it is in combination, the organic matter, such as the contents 
of the intestine, is destroyed by calcination in combination with 
potash, and the residue treated with bioxide of manganese and 
sulphuric acid, iodine being set free (Berthollet’s process) and re- 
cognised by its colour, crystalline form, and turning a solution of 
starch blue. 

If iodides have been formed a yellow precipitate is given by 
nitrate of lead, a red by soluble mercuric, and a green by mercurous 
salts, a black with chloride of palladium. The latter distinguishes 
iodine from bromine and chlorine, which are precipitated by it. 


BROMINE AND ITS COMPOUNDS. 
Bromine is a powerful poison, acting in the same way as 
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chlorine, but its price and the difficulty in handling it confine its use 
to laboratory purposes and a few industries. 

It gives off dangerous fumes even at an ordinary temperature, 
and being a powerful caustic causes bad burns. 

Bromides are frequently employed in medicine, and may 
undergo a secondary reaction in the stomach, free bromine being 
given off. 

According to Law 2 drachms killed a dog in five hours, and 10 
to 12 drops in an ounce of water given intravenously caused sudden 
death. 

The tests for bromine are the same as iodine ; with sulphide of 
carbon it gives an orange-coloured precipitate in chlorine water. 


II. MINERAL ACIDS. 


The mineral acids of interest are sulphuric, hydrochloric, and 
nitric, which are true corrosives. Their action chiefly depends on 
the degree of concentration they are in, as in combination they are 
not as a rule poisonous, in this respect differing from many other 
substances—strychnine for example, all the salts of which are 
poisonous. 

With animals cases of poisoning by mineral acids appear to be 
uncommon. Gerlach reports the case of a horse that was poisoned 
by straw used to pack jars of sulphuric acid with, and Johne 
one in which it was taken with the food. Abadie of Nantes 
in 1877 reports a case of malicious poisoning of cattle with 
sulphuric acid by two quacks in the neighbourhood of Ancenis. 
When called in to treat them they pronounced them to be 
incurable, purchased them for a small amount, and sent the meat 
to the market at Nantes. In a few months they caused over 25,000 
francs damage. 

External injuries, however, to animals are tolerably frequent, 
particularly in the dog and smaJl animals. 

The local effects consist of violent inflammation of the anterior 
parts of the digestive track, which varies with the different acids to 
a slight degree, sufficient to be able to afford some indication as 
to which has been the cause. The symptoms are those that might 
be expected from the lesions produced—viz., stomatitis, pharyn- 
gitis, laryngitis, and violent gastritis, and these may either give 
rise to immediate death, or leave permanent cicatrices that cause 
constriction of the parts, such as the cesophagus. 

When swallowed they are more active with horses and dogs 
than ruminants, as the large quantity of food in the stomachs 
neutralises their effects, 


I.—HYDROCHLORIC ACID. 


Hydrochloric acid or spirit of salt is a colourless gas, that 
fumes on exposure to the air, is irritant when breathed, and is very 
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soluble in water. The solution is often of a yellow colour from the 
presence of perchloride of iron in its manufacture. It has a strong 
affinity for water and albuminoids, and when it comes in contact 
with mucous membranes leaves them white. A soft scale is formed, 
which leaves an ulcer, often a perforating one. It appears from Mr. 
F,. Waller’s experiments with rabbits to diminish the alkalies in 
the blood, causing death independent of its corrosive action. 

Symptoms.—There are none that are absolutely characteristic ; 
they consist of salivation, difficulty in swallowing, violent colic, 
and vomiting. The vomited matter has a dark coffee colour from 
the action of the acid on the hemoglobin, is acid in reaction, and 
when slightly warmed with ammonia gives off white fumes. With 
carbonates it effervesces, and in the human being Taylor relates a 
case in which this was noticed when it fell on the floor. The acid 
can sometimes be detected in the feces, together with epithelium 
and the remains of the eschars that have been sloughed off. The 
inflammatory lesions in the mouth and pharynx may be so severe 
as to threaten asphyxia. 

Treatment.—Alkalies should be given, such as bicarbonate of 
soda or calcined magnesia, carbonate of magnesia, carbonate of 
lime or soapsuds; mucilaginous drinks with white of eggs and 
opium are also indicated. 

Post-mortem.—The lesions are chiefly situated in the anterior 
part of the digestive canal, the mucous membrane of which, at 
the points where the acid has come in contact with it, are white 
and softened in places, being converted into a sort of a pulp; it is 
usually much inflamed and swollen, and in places has on it large 
erosions. The peculiar smell of hydrochloric acid will be given off 
from the contents of the stomach and intestines, together with 
fumes, which will be increased if the stopper of an ammonia 
bottle is brought near, hydrochlorate of ammonia being formed. 

Analysis—If the acid is still free it may be detected by the 
action of litmus paper, or by the fumes of hydrochloride of ammonia 
given off as described above. Another test is to filter the contents 
of the stomach, adding to the filtrate chlorate of potash. The fluid 
is slightly warmed, and a slip of gold leaf put into it, which will be 
dissolved. The same test can be used for suspected stains on 
cloth, which are at first red, but afterwards turn brown. 


2.—SULPHURIC ACID. 


Both the common sulphuric acid (oil of vitriol) and the fuming 
(Nordhaussen’s) are powerful caustics ; the first is one of the easiest 
poisons obtainable, being used for many domestic purposes. It 
has a great affinity for water, on account of which it destroys 
organic matter, completely disorganising living tissues, and causing, 
if concentrated, a black eschar. The inflammation caused is very 
violent and extensive, penetrating to the surrounding tissues to a 
considerable depth. M. Tabourin has applied it to the quarter of 
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a horse, and found traces of its action in the tissues round the coxo- 
femoral articulation. Burns on the skin caused by it are very pain- 
ful and penetrating ; the neighbouring tissues being thickened and 
indurated, the epidermis becoming hard and corrugated, with a 
tendency to pus being formed under it. 

Symptoms.—These depend on whether the acid is dilute or 
concentrated, and much resemble those caused by hydrochloric 
acid, but are more intensified. There is difficulty in swallowing 
and breathing, so much so that the patient may die from asphyxia ; 
there is also swelling of the throat, and over the course of the 
cesophagus. The animal is generally in a condition of collapse, the 
pulse quick and weak, temperature sub-normal and persistent, 
spasms of the superficial muscles. There is violent and continued 
colic, and death takes place in from twelve to twenty-four hours, 
either from acute peritonitis caused by perforation of the stomach, 
or asphyxia, resulting from cedema of the glottis. With animals 
capable of doing so there is profuse vomiting, the material being 
dark or black, and containing shreds of membrane from tke 
cesophagus or stomach, which is broken down and discoloured by 
the acid. The vomited matter has an acid smell and reaction ; in 
the human being it has been noticed to effervesce when it fell on a 
stone floor. If death does not take place at once there is often 
salivation. In ruminants there is seldom gastro-enteritis, the bulk 
of food in the stomachs diluting the poison. In some cases the 
urine contains blood and albumen. 

Treatment.—Usually magnesia and chalk are given in milk and 
water, or antidotes. Taylor recommends carbonate of soda in 
milk and water, or Diniford’s fluid magnesia ; soapsuds in soft water 
or oil may also be used, or any thick or viscid fluid, such as gruel, 
linseed oil, and lime water, or white of eggs, all of which act 


mechanically. 
During convalescence care must be taken to give easily digested 


soft food. : 
All external injuries must be washed with a thick solution of 
soapsuds or magnesia, and then treated as an ordinary burn. 
Post-mortem.—The principal lesions are in the mouth and 
anterior portions of the digestive canal, the membrane of which is 
exfoliated in shreds. Ifconcentrated acid has been taken these will 
be black, if dilute, white. The pharynx, larynx, and cesophagus are 
all inflamed, and the left jugular channel is filled with serum and 
studded over with patches of ecchymosis. The stomach is col- 
lapsed and contracted, and contains a thick coffee-coloured fluid, 
largely made up of mucus and blood. The lining membrane is 
dark and corrugated, and the colour is not removed by washing, 
but when the blackened membrane is scraped off the tissue is in- 
tensely red underneath. In some cases the darkened portion is in 
lines, not extended over any surface. The vessels contain coagu- 
lated blood of a dark brown colour. If there is perforation the 
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edges are black and irregular, the surrounding tissue being soft. 
There may be one or more perforations, and the longer the poison 
has remained in contact with the parts and the more concentrated 
it is the more intense will be its action. 

In a suspected case the body should be examined for burns, 
more particularly about the nose and mouth. 

Analysis—Free Acid (a.) The suspected material is diluted with 
water and filtered, carbonate of barium being added to the filtrate, 
which the sulphuric acid will decompose with effervescence, forming 
sulphate of barium. This is separated by filtration and treated 
with dilute hydrochloric acid ; the sulphate of barium can be washed 
off, dried, and weighed ; its molecular weight being known, the 
quantity of sulphuric acid can be calculated. 

(4.) Dragendorff digests the material with absolute alcohol at 
60° Cent., and then filters. The filtrate is neutralised with potash 
and evaporated to dryness ; the residue is a sulphate. 

(c.) Roussin proposes a process by which nitric and sulphuric 
acids can be distinguished. The suspected material is diluted 
with water, macerated with quinine, and filtered, the filtrate 
being evaporated to the consistency of a syrup, and treated with 
boiling alcohol. This solution is treated with barium chloride and 
barium sulphate is precipitated. If sulphuric acid is present nitrate 
of quinine remains, which can be crystallised by evaporation. 

Acid in combination —If the analysis is not made shortly after 
death the organic material is treated with potash evaporated to 
dryness and calcined, a small quantity of nitrate of potash being 
added. The residue is treated with hot distilled water acidulated 
with nitric acid and barium chloride added, a white precipitate, 
barium sulphate, being thrown down. 


3.—NITRIC ACID. 


Nitric acid, commonly termed agua fortis, or red spirit of nitre, 
is when pure colourless, but becomes a yellowish-red colour when 
exposed to the light. It is a powerful caustic, eating deeply into 
the tissues with which it comes in contact, causing great pain 
and intense peripheric inflammation. The tissues are disorganised 
by removal of water, decomposition of their salts, saponifaction of 
fats, and coagulation of albumen. The resulting eschar is at first 
soft and flexible, but afterwards gets hard and horny, turning 
yellow from the formation of xanthoproteic acid. 

There is always very considerable inflammation of the surround- 
ing structures, and pus forms under the centre of the scab. 

Symptoms.—Are much the same as those caused by the other 
mineral acids, but the membranes and skin with which it has come 
into contact are stained yellow. The enamel of the teeth is de- 
stroyed by the action of the acid, and in the human subject they 
are turned a remarkably white colour. 
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On the skin the yellow stain is very well marked, large vesicles 
forming, which burst and give exit to a clear, yellow-coloured fluid, 
leaving a deep ulcer behind. These are sometimes seen between 
the toes of the dog, caused by the animal getting nitric acid on his 
feet when upset on the ground. Vomited material has the peculiar 
odour of nitric acid. 

Lestons.—These also are the same as the other corrosive acids, 
with the exception of the yellow colour of the mucous membranes ; 
there are also black patches of ecchymosis with a surrounding 
yellow zone. Perforation of the stomach has rarely been reported, 
but as it acts slower than the other acids, constriction of the ceso- 
phagus is not an uncommon sequel. 

Treatment is the same as has been previously described. 

Analysis—The presence of any quantity of nitrates in the 
organism would of itself be sufficient to indicate poisoning, as in 
the normal state they only exist in very small quantities. The 
tests for the acid can be carried out by the following methods :-— 


A. Roussin’s Method—The suspected material diluted with 
water is filtered, and quinine added to the filtrate, which is filtered 
a second time. The fluid is evaporated to dryness over a water 
bath, the residue treated with absolute alcohol, again filtered and 
evaporated to dryness, leaving nitrate of quinine in the form of 
oily globules, which will crystallise. This can be dissolved with 
water and treated with potash, which precipitates the quinine, 
leaving a liquid rich in nitrogen. The fluid, when evaporated with 
care, gives a residue, nitrate of potash, which can be tested in the 
ordinary manner. 

B. Dragendorff’s Method.—The material is treated with absolute 
alcohol, and after filtration tested for nitric acid. 

Chemical Reactions —A. Free Aad— 


1. Free nitric acid gives a red colour with brucine. 

2. A small quantity placed in a test tube gives off reddish 
coloured fumes on the addition of copper filings. 

3. It decolourises a solution of indigo. 

4. According to Armand and Pade it gives an insoluble nitrate 
with cinchona. 


These reactions, however, with the exception of the copper test, 
are not specific. Sulphuric acid will colour brucine pink, and 


chlorides decolourise indigo. 
B. Nitric Acid in the form of Nitrates— 


1. A small quantity of the dry residue placed on hot charcoal 
or iron will burn with a bright flame. 

2. Warmed with a few drops of sulphuric acid and a fragment 
of copper reddish coloured fumes are given off. 

3. With sulphuric acid and phenylaniline a bright blue colour 
is given. 
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PHOSPHORUS. 


The compounds of phosphorus are very seldorn if ever the cause 
of accidents to animals, and in veterinary practice cases of poisoning 
are confined to small animals eating vermin paste or the heads of 
matches. Chronic phosphorism, with necrosis of the lower jaw, 
which is seen in workmen exposed to the fumes of phosphorus in 
match factories, is unknown in the lower animals. The red or 
amorphous phosphorus, out of which safety matches are made, is 
not poisonous. 

Metallic phosphorus is a waxy looking, colourless, translucent 
solid at an ordinary temperature of the consistency of beeswax. 
When kept any time its surface turns red or black. It has a 
distinct smell and taste, and exposed to the air gives off white 
fumes that have an odour of garlic, which in the dark are luminous, 
but this property is destroyed by sulphurous acid, sulphuretted 
hydrogen, ammonia, ether, alcohol, turpentine, and petroleum. 

Applied to the skin in a weak solution it causes considerable 
pain and redness, with inflammation and ulceration if continued for 
too long, and if it comes in contact with a wound or mucous mem- 
brane its action is more pronounced, the resulting ulcer being slow 
in healing. 

In the stomach it is partially transformed into phosphorous and 
phosphoric acids and phosphuretted hydrogen, giving off a great 
deal of heat. It is rendered soluble by the bile and fats in the 
intestine. Usually poisoning takes place by way of the mouth, 
but phosphorism has been artificially produced by the subcutaneous 
or inter-peritoneal injection of oil of phosphorus. 

Local Effects—Phosphorus is not of itself an irritant, but taken 
into the stomach in a solid state it causes inflammation and ulcera- 
tion at the points it comes in contact with. Munk explains this by 
the affinity for water of the products formed by the oxidation of 
phosphorus, which is facilitated by the gas which is present in the 
anterior portion of the digestive canal. 

Absorption.—The phosphorous passes unchanged into the cir- 
culation, the phosphorous and phosphoric acids and phosphuretted 
hydrogen, which are formed in the intestines, play very little part 
in intoxication. The poison is rendered soluble by the bile and 
fatty matters, and if finely divided or dissolved in a fatty vehicle it 
is more readily absorbable, but if the stomach and intestines are full, 
this process is retarded also if taken in a solid form. 

Circulation and Elimination—Once absorbed into the current 
of blood, the effects are made manifest over the whole body, and 
the poison is either oxidised or eliminated very rapidly, a portion 
being converted into phosphoric acid, but phosphorous acid has not 
yet been detected in the circulation. Elimination takes place by 
the expired air, which becomes luminous in the dark, and by the 
urine, and perspiration with an odour of garlic. 
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Physiology of Phosphorus Potsoning.—In poisonous doses phos- 
phorus hinders oxidation, but it is scarcely to be supposed that 
the abstraction of oxygen from the tissues is the cause of the 
lesions, for 50 centigrammes of phosphorus, “the poisonous dose 
for the larger animals” only require 64 of oxygen or 147 cc. for 
its conversion into phosphoric acid, which quantity would be easily 
replaced by the respiration. 

Certain authors have advanced the theory that in the process of 
oxidation ozone is formed from the oxygen of the blood, which 
gives rise to exaggerated but incomplete nutritive changes. The 
toxic effects of phosphorus can, however, be explained by the dis- 
arrangement it causes in the process of nutrition, and by oxidation 
taking place at the expense of the protoplasm of the cells, 

As is well known, a marked lesion of chronic phosphorus poison- 
ing is fatty degeneration, which is more intense in the more active 
organs of the body, and is accompanied by an increased consumption 
of albuminoids, and a decrease in that of oxygen, also only half the 
normal quantity of carbonic acid is formed, sc that dehydration is 
increased and oxidation diminished, giving rise to increased forma- 
tion of fats, starch, and ammoniacal salts. 

This fatty degeneration gives rise to paralysis, hemorrhage, 
icterus, suppression of urine, and intoxication from retention of 
urinary and biliary products in the blood. Mayer contends that in 
subacute cases the heart is affected, its activity being greatly 
diminished. 

Poisonous Doses. —The fatal dose has not been accurately 
determined, especially when obtained by macerating the heads of 
matches. Stourbe mentions that in one case sixty matches pro- 
vided a fatal dose in man, and in another 3000 had no effect. In 
the stomach a portion is oxidised and not absorbed, being 
eliminated in the excrements and vomit, and when respired this 
process of oxidation is much increased. Thiernesse has given 
phosphorus by the mouth, and shown that 25 centigrammes per 100 
kilo live weight is a fatal dose, and from the conclusions of other 
authors the following table has been made :— 


Horse and Ox, ‘ o’5 to 2 grammes, 
Pig, ‘ . ‘ O15 , O30 , 
Dog, ‘ P ‘ 0705 , OO ,, 
Fowl, , : , 0'025 o 
Man, P , ; o'20 , O25 4 


The quantity is much smaller when given subcutaneously. 
Symptoms, Acute—The symptoms are anything but uniform. 
If the dose is large they manifest themselves very rapidly, and 
death takes place in a few hours. In such cases from the com- 
mencement there is deep depression, the patient being restless 
and anxious, the heart-beats are confused and tumultuous, pulse 
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quick and imperceptible. Respiration slow and deep, the expired 
air having a smell of garlic, and luminous in the dark. There 
are constant attempts to vomit, mucus and bile being ejected. 
The depression becomes greater, the mucous membranes injected 
of a deep purple colour, and death takes place, according to 
Mayer, from arrest of the heart’s action. 

Usually, however, the symptoms are slower in appearing, 
about five to six hours after the poison has been taken, and 
the first are eructations of a garlic odour, luminous in the 
dark, with nausea and vomiting of bile and mucus, in some rare 
instances mingled with blood. These have even been seen in cattle. 
Colicky pains set in, the abdomen being very tender, with 
diarrhoea, the excrement having the characteristic smell which is 
also conveyed to the breath, perspiration, and urine. 

At first there is considerable excitement followed by a period of 
depression. The pulse is small, irregular, and imperceptible, 
the temperature sub-normal, muscular rigors, with difficulty in 
movement, relaxation of the sphincters and tumefaction of the 
mucous membrane of the mouth. About the third or fourth day 
symptoms of icterus appear, with suppression of urine, which 
contains albumen, peptones, lactic acid, leucin, tyrosine, colouring 
matter from the bile and biliary acids, with, in some cases, hzemo- 
globin. M. Cazeneuve, has shown that the amount of urea and uric 
acid is increased, but this is subject to variation. Delirium, convul- 
sions, and coma appear shortly before death, but there are more 
indications of bile poisoning and uremia than the action of phos- 
phorus on the nerve centres. 

Death usually takes place in from six to twelve days, but if 
delayed, local hemorrhages, especially from the stomach, sets in, 
giving rise to dysentery. This hemorrhage is due to excessive 
fluidity of the blood and degeneration of the walls of the vessels, 
and causes general anzmia. 

Merkt has seen cattle poisoned by phosphorus fumes gene- 
rated in a closely shut stable. In accidents of this nature the 
predominant symptoms were dyspnoea with noisy respiration, 
frequent violent fits of coughing, and emphysema, both pulmonary 
and subcutaneous, of the dependent parts, which he considers is 
caused by the local action of the phosphorus. With birds—* and 
poultry are very liable to be poisoned from picking up matches ”— 
the symptoms are that the creature stands still as if stupid, the 
eyes half shut, and the body huddled up, the beak half opened, 
feathers all on end, thirst, diarrhoea, and convulsions, and the comb 
and wattles white : death from coma rapidly takes place. 

Diagnosis can be made by the garlic smell of the vomited 
matter, feeces, urine, perspiration, and breath, and their luminous 
appearance in the dark. 

Treatment.—In the majority of cases the result is fatal, but 
nevertheless if taken in time there is some hope. The indications 
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are to fix the poison in the stomach and intestines, so as to 
render it insoluble and inactive, and then evacuate it as quickly 
as possible, as well as what has been absorbed through the agency 
of the excretory organs. 

The most effective antidote is turpentine, and Thiernesse 
has shown that it depends on the oxygen it contains for its 
activity, uniting with the phosphorus and forming inert com- 
pounds, and according to Rommelaere and others hypophos- 
phorous acid and monoterebenthene and diterebenthene, as well as 
being a stimulant and diuretic. The doses are :— 


Horse, . ‘ ‘ 50 to 100 grammes. 
Ox, ‘ , . 100 ,, 200 * 
Pig, - 6. « Bp 50 -w 
Dog, ° . . 5 ” 18 ” 
Fowls, . ; , Ss. © - 


Old essence of turpentine should be used, as it contains more 
oxygen than new, but according to Winslow (Veterinary Materia 
Medica and Therapeutics, page 221), only the French variety is of 
any use. It should be given in mucilaginous drinks or hay tea. 

Sulphate of copper is also indicated both as an emetic and an 
antidote, forming an insoluble phosphide of copper; permanganate 
of potash and hydrogen dioxide are both useful on account of their 
oxidizing action. Afterwards demulcents and opiates will pro- 
bably be required, but oil and milk must be avoided, as it arrests 
the solution and absorption of the poison. Daunecy recommends 
essence of turpentine to be administered in a bolus with equal 
parts of white wax, and in the human being Eulenberg and 
Wohl claim good results from charcoal. 

Post-mortem—A cute Poisoning—Local Lesions—Are not uni- 
form, and greatly depend on the dose and form in which it is 
taken, also the oxidation that the poison undergoes. This 
explains why the lesions are more clearly marked when absorp- 
tion takes place slowly, and why they are confined to a smal! space 
when it is taken in solid pieces. They are chiefly seen in the 
cesophagus and stomach, and in birds the gizzard. They consist 
of clearly defined and circumscribed inflammatory points or patches, 
running on into ulceration, which is more commonly seen in the 
stomach than the intestines. The ulcers are often covered with 
a black eschar, which contains a fragment of phosphorus. 

Besides these local lesions stenosis of the intestinal glands and 
arteries, with hemorrhage, are frequently present as secondary 
complications, and in cases of poisoning by arsenical fumes there 
are well-marked appearances of local inflammation in the lungs. 

General Lesions ——Under ordinary conditions those which are 
caused by the absorption of the poison are not manifested till the 
local ones have disappeared, and consist of fatty degeneration of 
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the whole of the organs, but especially the liver, muscles, heart, 
and walls of the blood-vessels and intestines. 

The blood is black and does not coagulate, the white globules 
being largely increased in number. 

In the stomach the peptic glands undergo fatty degeneration, 
being increased in size, and giving the mucous membrane a 
mamillated appearance and a yellow colour; the intestines are 
similarly affected, especially the duodenum. 

This degeneration of the vessels, together with the fluid condi- 
tion of the blood, causes hemorrhage, resulting in the mucous mem- 
brane being coloured dark red or even black, and the bowels 
contain a quantity of dark-coloured tarry-like blood. 

The liver is greatly enlarged, friable, and contains no glycogen. 
It is either of a uniform yellow or yellow marbled with red. 
The hepatic ceils are greatly affected and enlarged or even 
ruptured. The epithelial cells of the biliary canals are often 
so enlarged as to cause obstruction and give rise to icterus, but 
the connective tissue is not involved. 

The kidneys are enlarged, softened, and of a yellowish brown 
appearance, especially marked in the cortex. The Malpighian 
bodies are of a bright red and clearly defined, and the tubes 
blocked up by the epithelium, causing non-secretion, or albuminous 
and sanguinous urine. 

The heart is friable, of a yellowish red colour, and hemorrhagic 
patches are visible under the pleura, peri- and endo-cardium, peri- 
tonium, and sub-cutaneous tissue. 

The fatty degeneration of the muscles gives them a uniform 
yellow appearance, and under the microscope the muscular fibres 
appear like elongated tubes filled with small particles of fat, the 
nerves and spinal cord participating in this general fatty degenera- 
tion. Miura states that in pregnant guinea-pigs the foetus shows 
the same lesions as the mother, when the poison does not induce 
abortion. 

Chronic potsoning.—In the domestic animals this has only been 
seen when caused experimentally. Wegner has shown that it con- 
sists of a tendency to sclerosis, particularly of the intestines and 
liver, with cirrhosis, icteris, and chronic gastritis. The resulting 
cachexia is very marked, but the phosphorous necrosis that is so 
common in such cases in the human being has not been observed. 

Analysis——Great care must be exercised in making the post- 
mortem, and the various organs and tissues should be examined in 
the dark, as they may be luminous, which would be a valuable in- 
dication, together with the smell of garlic from the contents of the 
intestines and stomach. 

The analysis is based on the following facts :— 


1. Phosphorus, if it has not been transformed into phosphates, 
is taken up by steam, when a solution is distilled, and this 
steam will be phosphorescent in the dark. 

N.S. VOL. X. 24 
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2. Certain substances, such as alcohol, turpentine, ammonia, 
sulphuretted hydrogen, phosphoretted hydrogen, and carbon 
sulphide, destroy this appearance. 

3. Phosphorus and phosphorous acid with nitrate of silver form 
phosphoretted silver, which, with hydrogen, gives phos- 
phoretted hydrogen, which burns with a characteristic 
green flame. 


These facts show that in testing for this poison— 


A. The necessity of being certain that turpentine has not been 
employed with the case. 

B. That the suspected material has not been preserved in 
alcohol. 

C. That ammoniacal products resulting from putrefaction 
have been neutralised. 

D. That the analysis is made as soon as possible, as phosphorus 
is changed into phosphates, which exist in the body 
normally. 


On this point there is a divergence of opinion, as from fifteen to 
twenty days is the usually accepted time during which phosphorus 
can be detected, but Medicardi has made a successful analysis 
twenty-three days after death, Muller and Fischer eight weeks, 
and Hessier five hundred days. 

The two most usual methods used are Mitscherlich and Dusart 
and Blondiot’s. 

The first is based on the luminous property phosphorus displays 
in the dark with steam at 60° Cent. and a small quantity of air. 
The apparatus consists of a flask with a tube bent at two right 
angles, one end of which is inserted through a cork in the flask, the 
other passes into a Liebig’s refrigerator, so that the vapour passing 
through it is condensed, the end opens into a vessel to catch the 
distillate, and which contains a solution of nitrate of silver. The 
arm of the tube and refrigerator are enclosed in a dark box. 

The suspected material, which is acidulated by sulphuric or pre- 
ferably tartaric acid, is diluted with water placed in the flask and 
gradually heated, the stream of water running through the re- 
frigerator being set going. The phosphorus is taken up by the 
steam, and its luminous properties are seen in the cold portion of 
the tube. The degree to which the light is visible depends on the 
amount of phosphorus present, and disappears when the oxygen 
in the flask and tube are exhausted, but become visible again when 
a fresh supply of air is admitted. This process must be carried out 
in a dark place, but it is preferable to enclose the cool end of the 
tube in a box, so that there is no interference by the flame of the 
lamp. 
Half the suspected material can be distilled and the distillate 
preserved for further tests. The process is exceedingly delicate, 





a 











YUM 





<> 
ee a 


a = 





XUM 


Veterinary Toxicology. 363 


the inventor having obtained a phosphorescence lasting for half an 
hour from 150 grammes of material containing 14 milligrammes of 
phosphorus. 

The absence of any phosphorescence during the operation must 
not be taken as positive evidence that the case is not one of phos- 
phorus poisoning, as the substances mentioned will interfere with 
this test. 

The distillate will contain globules of phosphorus if it is present 
in any considerable quantity, which dissolve carbon disulphide, and 
treated with nitric, and give phosphoric acid, which is early recog- 
nised. It gives with nitrates of silver and mercury a black precipitate 
(phosphorus acid), and with chlorine solution phosphoric acid. 

Dusart and Blondiot’s process——Mitscherlich’s method is the 
most commonly employed, but in certain cases the results are not 
satisfactory, and further research has to be made. Dusart and 
Blondiot’s process is based on the property possessed by metallic 
phosphorus, phosphorettes, and phosphorous acid of forming phos- 
phoretted hydrogen with pure hydrogen, and this gas burns with a 
characteristic green flame. 

The apparatus consists of a double nozzled hydrogen bottle, the 
centre being furnished with a funnel and the side one with a tube 
bent at two right angles, the end of which passes into a second 
bottle nearly to the bottom. This bottle, which contains a solution 
of caustic soda, is furnished with a second tube bent at opposite 
right angles, but does not go further than the nozzle, the other end 
having a platinum burner fitted to it. The hydrogen bottle is first 
set working, and then the suspected material, blood, urine, or 
vomited matter diluted with water introduced through the funnel, or 
better still, the distillate obtained by Mitscherlich’s method. The 
hydrogen passes through the tube and the caustic soda, which takes 
up any sulphuretted hydrogen that may be present. The gas is 
lit at the platinum burner, and if phosphorus is present will 
burn with a characteristic green flame. The platinum burner is 
necessary, as otherwise the flame would be tinged yellow by the 
chloride of sodium in the glass. 

Medico-legal Remarks.—The diagnosis of phosphorus poisoning 
cannot be made when there is a metallic phosphorus in the material 
under examination, but if the surroundings of the case and the cir- 
cumstances must be taken into consideration a negative analysis 
should not be accepted as positive proof. 





REPORT OF QUARTERLY MEETING OF COUNCIL. 


WE desire to express our great regret that the report of this meeting which 
appeared in our last issue was copied without acknowledgment from the 
pages of Zhe Veterinary Record. 

Our contemporary has complained, and we have much pleasure in 
making this amende honorable. 
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Wotes and Rews. 
UNIVERSITY INTELLIGENCE. 


LIVERPOOL, 1st Movember 1904. 

On the nomination of the Senate of the University, Professor William 
Owen Williams, F.R.C.V.S., F.R.S.E., was appointed to the Chair of 
Veterinary Medicine and Surgery; also Mr. Henry Sumner, M.R.C.V.S., 
to the Lectureship on Clinical Veterinary Medicine ; Mr. Stafford Jackson, 
M.R.C.V.S., to the Lectureship on Clinical Veterinary Surgery; Mr. T. 
Eaton Jones, M.R.C.V.S., to the Lectureship on Veterinary Hygiene ; 
Mr. Arnold Richardson, M.R.C.V.S., to the Lectureship on Canine 
Medicine and Surgery; and Mr. J. T. Share-Jones, M.R.C.V.S., to the 
Lectureship on Veterinary Anatomy. 





Review. 


BuRDEN CAMELS, THEIR MANAGEMENT AND DIsEasES. By H. M. Lenox- 
CoNnyYNGHAM, Captain, Army Veterinary Department. London: 
Baillitre, Tindall & Cox, 8 Henrietta Street, Covent Garden, 1904. 


Captain Lenox-Conyngham’s pamphlet has been compiled from his 
notes made during the recent operations in Somaliland. He makes some 
practical and pertinent remarks on the selection, equipment, loading, and 
management in general of these animals. Our experience with the Punjab 
camel is that the first pair of permanent incisors begin to show at four years 
and six months, and the molars at seven, but very probably there is a varia- 
tion in different breeds, some coming to maturity sooner than others. 

As Captain Lenox-Conyngham truly remarks, the camel is a good 
draught beast, and is commonly used as such in preference to the bullock 
in the sand wastes of the Bikaneer and Jesselmere Deserts in India. 

The little pamphlet does not ventilate any theories, and is well worth 
the perusal of any officer where duties bring him into contact with camels. 





Communications, Books, Journals, &c. Received. 


Agricultural Journal (Cape of Good Hope); Berliner Thierarztliche 
Wochenschrift ; La Clinica Veterinaria (Milan); Deutsche Thierdarztliche 
Wochenschrift ; Tannoform in Veterinary Medicine (March) ; The Sanitary 
Journal ; Scottish Medical and Surgical Journal ; Veterinary Record ; La 
Riforma Veterinaria; Le Mois Scientifique (Paris); L’Echo Vétérinaire 
(Litge); Annales de Médecine Vétérinaire (Brussels); Johns Hopkins 
Hospital Reports; Journal of Comparative Medicine and Veterinary 
Archives ; Recueil de Médecine Vétérinaire ; Gazette Médicale de Paris ; 
Modern Medicine; Johns Hopkins Hospital Bulletin; Il Veterinario di 
Campagna (Moncalleri); Le Bulletin Vétérinaire (Orleans); Revista de 
Medicina Veterinaria (Bucarist); La Revista Veterinaria (Buenos Aires) ; 
Zeitschrift fiir Fleisch und Milchhygiene (Berlin); Buletinul Societatii de 
Sciinte diu Bucuresci-Romania ; The Meat Trades Journal; The Dental 
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